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TABLE I 

The Distribution of Intmligbncs Tm Scoris in a Group u» I n.iii 
Hundred Pupiis in Grades Three to Six, Inuusivp, Who Assn i rid 
the Check List—By Sr\ ami Grain 


III IV 


IQ 

B 

G 

B 

G 

169-160 





IS9 ISO 

1 



1 

1+9-140 


1 

1 

1 

139-130 

1 

3 

3 

2 

129-120 

6 

4 

+ 

4 

119-110 

16 

16 

16 

16 

109-100 

30 

30 

30 

30 

99-90 

22 

22 

22 

22 

89-80 

17 

17 

17 

17 

79-70 

7 

6 

6 

3 

69-60 


I 

1 

4 

N = 

100 

100 

too 

100 


Gradis 



V 

\ I 


1 n(. 

il 

n 

r, 

11 

ft 

n 

a 


i 

1 


i 

i 

i 

l 


1 

> 

3 


i 

1 

I 


I 

3 

l 

2 

1 

9 

8 

4 

4 

4 

4 

18 

16 

16 

16 

16 

16 

6+ 

6 3 

30 

30 

30 

30 

120 

120 

22 

22 

22 

22 

88 

88 

17 

17 

17 

16 

68 

67 

6 

S 

6 

7 

2S 

21 

l 

2 

1 

1 

3 

8 

100 

100 

100 

100 

100 

100 


J} — Bay, G — Girl. 

m 2 s; range of chr °nological ages in each grade in term, of JOll „ 


Grade lit, 

Grade IV, 
Grude V, 
Grade VI, 


7 1 to 10 2 
8.1 to 12 3 
9 0 to 13 2 
10 2 to 13 S 


Ini.il 


S 

t. 

w 

34 

ns 

did 
170 
13 5 
•lr. 

11 

800 


and 


,t V "™ pe f° nnc1 ' Ehe average age of the teachois was slightly 
7 1° yCilrS A " wc,c rcsularl >' appointed teachers, I,.,,1 

aeXtZ l,ad bren '" 1 'n.erl to take "aim- 

. ™ rses [ ° ottaln th ™ maximum salaries '1'lieir ,mc walnuts 

About ODc'h'lfh 8 / I*' nlai0nty had r ' achcd thcir "««>» salai i 
About one-half of them were m schools where the “activity " 

™ S !" “4 were using a g.eate, or less extern 2 2 

vious experience in pupil testing. ° lU ^ C ° ^ and hai1 luul 
Two instruments wete used in the study The fir - 
hmmary Uuestionna.re fieri out „„ 800 ehiUl.cn !'"* ^ 
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inclusive Ihc second was a check list sheet called, foi the purpose 
ot interesting the children who wcic to use it, A Funny Test It is 
rcpioduced below as Foim 1 Tins test was given to 800 children 


FORM 1 
A Funny Tlst 


Dn actions 


Jv'oll l,nclc / ' / " t V nswe ” for each question If you do not think 

eld. I . l ?r nne L that Is , Tl,rn V0l,r P a l ,er ovcr when you finish 

each question W ait for the teacher to read the questions Do not talk 


1 

2 

3 

4 
5. 

<5 


I The funniest 

Hetty Hoop 
Charlie Chaplin 
Donald Duck 
Eddie Cantor 
Joe E Broun 
Joe Pinner 


people m the movies m c 

7 Laurel ami Hardy 

8 Mnix Brothers 

9 Martha Raje 

10 Mickey Mouse 

11 Mae West 

12 Pnpeyc 

13 Rit7 Brothers 


1 

2 . 

3 

4 
S. 
C 


II The funniest 
Burns and Allen (Grncic) 
Charlie McCarthy 
Eddie Cantor 
Fihlier McGee 
Fitil Allen 
Jack Humy 


People on the fadio arc 

7 Joe Pennei 

8 Parkyakarkii8 
9. Pick and Pat 

10 Popcvc 

11 The Goldbergs 


III The funniest comic strips (tic 


1 Bringing lip Father 7 Mickey Mouse 

2 Blond ie 8 Popeye 

3 Donald Duck 9 Smitty 


4 

Henry 

10 

Smokey Stovei 

S 

Kat7injjmmer Kids 

11 

The Goldbergs 

r, 

Moon Mullins 

12 

Winnie Winkle 


IV Children 

make me 

laugh when they 

i 

Act in school plajs 

7 

Make mistakes 

2 

Arc stupid 

8 

Make noises 

3 

Fifth t 

9 

Stutter 

4 

Get punished 

10 

Talk out in school 

5 

T a ugh, so 1 laugh too 

11 

Tell tokes or riddles 

6 

Male faces 

12 

Tickle me 


V Grown people wake me laugh when they 

1 

Ask silly questions 

7 

Make mistakes 

2 

Arc drunk 

8 

Make facts 

3 

Dance 

9 

Play tricks 

4 

Fall down 

HI 

Sing fuiinv songs 

5 

Get vciy angry 

11 

Smoke 

( 

Kiss cath other 

12 

'Fell jokes or stories 



13 

Tickle inc 



6 


JOURNAL OF GENLTIC PSYCHOIOGI 


J, 

2 

3 

4. 

5 

6 


1 

2 

3 

4 

5 

6 


1 

2 

3 


I 

2 , 

3. 

4. 
S 
( 
7. 


1 

2 . 


1 

2 

3. 

4, 


1 

2 

3 


1 

2 

3 


Are very fat 
Arc very thin 
Have big ears 
Have big noses 
Have no arms 
Hove cro-s* eyes 


People took funity when they 

7 Shoot each other 

8 Wear funny lints 
9. Wear spectacles 

10 Are m .iLCitlcMH 

11 Fall clowu 
12. Sing 


VII Things that make me laugh ate 


Cats 

7 

Chinese people 

8 

Cowboys 

9 

Clowns 

10 

Dunces 

11 

Jack-o'-lanterns 

12 


Queer words 
Girls in hoys’ clothes 
Hoys in girls' doilies 
Children pimping rope 
Acrobats 

Houses with queer windows 


VIII /Insuet one 
A funny sloty is . , 


IX / read il 

In my reader 
In my own book 
In a library book 


X It is funny because 
It uses queer words or sounds 
It is impossible 
It surprises you 
Animals act like people 
It has funny pictures 
It is foolish 

People would not act like those in the story 


XI A funny poem is 
I heard it in Grade . . 

I heard it outside of school 


XII A }nnny song is 
I heard it at school 
I heard it on the radio 
I heard it at a movie 
I heard it at 


XIII 

Joke books 
Radio 

Other children 


Often 
Sometimes 
Almost nevei 


// you tell jokes, w/ieie Jo you get them? 

4. People at home 
5 Magazines 
<3 Newspapers 

XIV Do you laugh 
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1. 

2 . 

3 

4 

5 


1 


XV A nswcr 
Does your teacher 
Telia funny stories 
Rends funny stories 
Punishes other children 
Forgets 

Makes mistakes 


ns many as you wish 
make you laugh when she 

6. Laughs often herself 

7 Says sarcastic things 

8 Tells jokes 

9 Gets angry 

10 Makes queer motions 


Yes 


XVI Did you Hunk l/ns test was fun? 
2. No 


XVII Tun, you, papa ovc, Draw a funny putinr 
Tell why it is funny 


, v ? d L U \" K a ™ rh£ Test was administered 

student teachers who had been trained to give it. Each item was 

ead aloud by the one giving the test, wlidc the pupils melted their 
papers. Tins avoided the factor of leading variability, while the 
checking proccdmc eliminated the vaiymg abilities of the children 
m wilting and spelling The students who gave the test rcpoitcd 

cample 1 * 0 '' 1 Wt ,<>Ut ™ Cptl ° n thc pupils t^oioughly enjoyed it For 


'■I K avc two Tunny Tests’ (5-/7, 5-1?) Thc test made a ‘big 
Inf with the chi Idler, who want to know if I have ‘any more 
of those nice tests’ ” 

'Most of them liked the lesson very much, and it is the fitst 
time I have seen them so animated You know it is a vciy slow 
class The tcachci hail some difficulty bringing them hack to 
their usual order nftei we hail finished,” 

Children laughed a gicat deal, and were almost hystenca! 
nt limes Some of them vs ere peiplexcd when they couldn’t 
think of some of the answers, but on the whole a spmt of fun 
dominated dining the period ” 


Question may be raised as to tile small numbet of choices piovidcd 
m thc check list and the explanation is an impoitant one Thc choices 
piovided weic those that the prcliminaiy questionnaire had shown to 
he of most linpoitancc to thc children themselves It would ob¬ 
viously have been impracticable to have had these young children con- 
sidci long lists of items. The questionnaite indicated that the prin¬ 
cipal items weie few and would piobably be covcied by thc ones 
selected foi thc check list. 



8 


JOURNAL 01 GfcNJlIC l’S\UlOlO(rY 


This lcpoit gives a brief summary and distuwon of th* d.tu 
]elating to the movies, radio, comics, and other items maiknl on the 
check, list, and some of the data from the quesi ionium*. 

For purposes of comparison, a group of 100 men and unmet) stu¬ 
dents in giaduate comses in a dcp.ntmcnt of eduiatmn of ,i huge 
citv timveisity answcied the items on the Jieik list 
'Hie tables presenting the data shown hciemaftei ate hi gi.tdes 
and by sexes, and me in terms of percentages c\u*pt where othei- 
wise indicated The bases foi computing the pment.iges were tho 
total number of lcplies for the various items. These mimheis sailed 
considerably because, while the children were asked to make a cer¬ 
tain number of icplies to each item, some of them nude more and 
some fewei replies than directed In tabulating the icsults, all the 
replies made wcie used 


Ik Ursuus 
1 . Movics 

Table 2 gives the names of all the ,mmc and radio persons icportcd 
•is funny by the 800 children who answcied the piehmiiuij (jucs- 


NtorioN Picture and Radio 
Eight Hundred Pupij 
____(Number of times 

Amelia, Henry (1) 

Allen, Fred (13) 

Allen, Grade (65) 

Allen, Jimmy (1) 

Amos and Andy (2) 
Armstrong, Jack (l) 

Astaire, Fred (1) 

Auer, Mischa (1) 

Ameelie, Don (2) 

Baker, Phil (4) 

Benny, J nc k (124) 

Beery, Wallace (1) 

Bergen, Edgar (6) 

Berme, Hen (1) 

Berle, Milton (1) 

Bing, Herman (1) 

Blonde!I, Joan (1) 

Boland, Mary (2) 

Boop, Betty (24) 

Bowes, Major (9) 

Brown, Joe E (46) 


TABLE 2 

s rARS and Programs Considprfd bvus \ id 
s Who Answprtd tiii> Quest ionnairf 
mentioned is given in parenthesis.) 


Lum and Abner (2) 

Lis ingston, Mary (2) 
Laurel and Hardy (41) 
Loy, Myrna (I) 

Lillie, Beatrice (1) 

Ljoyd, Harold (3) 

Little Orphan Annie (6) 
Marshal], Herbert (1) 
McGee, Fibber (9) 

Marx Brothers (99) 

Moe, Iarry and Curley 
Moore, Victor (1) 

Mickey Mouse (62) 

Mm ray, K c n (2) 
MoiR.in, Helen (l) 
Morgan, Fmnk (2) 

News Report (1) 

O’Keefe, Walter (1) 
Oliver, Edna (1) 

Ol'cy, Jack (t) 

-Omar the Mystic (1) 
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TABLE 2 (continued ) 

Mo I (ON PlCIURl AND 1L<VI>I0 STARS INI! PROGRAMS CONSIDERED Fl/NNY BY 

Eifiiu IIUNDRin Papiis Who ANsvvniiD mi QucsrioNNAmr 
(Number of units mentioned is given m patenthests ) 


Hi ice, Fannie (3) 

Hums, Hob (2) 

Hums, Gcnigt (65) 

ISiiUctwotth, Cliailes (2) 
Cngniy, James (1) 

Cook, Joe (2) 

Umplm, Cluilic (89) 

C mtoi, Eddie (147) 

Crosby, Bing (1) 

Chase aiut Sanborn Horn (19) 
Chnilie McCmihy (36) 

Chan, Chnilie (3) 

Donald Duck (33) 

Dm ante, Jimmy (4) 

Dnv is, Joan (1) 

Easy Aces (2) 

Kuo Cione Chics (5) 

Fan ell, Glenda (2) 

Fat and Skinny (25) 

Felix the Cat (2) 

Fields, W C (6) 

Faye, Alice (1) 

Gnrho, Gicta (1) 

Gable, Clark (2) 

Goldina rs (2) 

Gang Husteis (3) 

Gibson, Hoot (1) 

Horton, Edward E (7) 
Herbert, Hugh (12) 

Hit Painde (1) 

Unity, Jack (1) 

Mealy, T (1) 

Jolson, Al (13) 

Kelly, Kilty (1) 

Kelly, Patsy (8) 

Krn7y ICat (1) 

Kilibec, Guy (1) 


Pick and Pat (21) 
l\uk>ak.ukiis (3 5) 

Popcyc (56) 

Pennti, Joe (92) 

Pitts, 2.i/u (4) 
Snmmctyille, Slim ( 1 ) 
Picuc, Al (1) 

RiU Biotheis (123) 

Lone Rangei (2) 

Rogeis, Buck (1) 

Robinson, Hill (2) 

Rijilev, Roheit (1) 

Haggles, Cbnihe (3j 
Rooney, Mickey (2) 

Raye, Mnitha (62) 

Ross, Lannv (J) 

Reading the Funnies (3) 
Sicp'n Feiclut (I) 
Siooimagle and Hud (I) 
Show Boat (1) 

Stioiid Twins (2) 

Sally Lou (1) 

Spaiks, Ned (1) 

Tim and Irene (1) 

Three Stooges (41) 
Temple, Shirley (9) 

Ttacy, Dick (7) 

Taylor, Robcit (l) 

Taiwan (2) 

Uncle Don (1) 

Vallee, Rudy (1) 

Wynn, Ed (3) 

Withers, Jane (11) 
Wheeler and Woolscy (3) 
West, Mac (16) 
Wallington, James (2) 
Witch’s Tale (l) 


tionnnuc. The numbei of child ten who named eacli pci son is also 
[riven One bundled Jifteen clidiuctcis weic named Twcntv-two 
of them wcie named by more than 12 chiltlien each These aie listed 
below, togethci with the numbcis of ciuldicn choosing each M 
stands foi movie star, and R foi radio stai Fibbei McGee and the 
Goldbergs wcie added as a check to see if the choices of tiie second 
group of 800 childicn agiced louglilv with the choices of tile first 
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800. It turned out that tlio remits ot ttW two w.x 

similar, 

M.X Eddie Cantor 147 M • »«•"« [* 

R R, Jack Penny 12+ M. Ihrec Jumwi 

M Rit/ Brothers 123 M I umel k Hauls 

M, Mart Brothers 99 R. Parkvakarka- J 

MR Joe Penncr 92 M. p»n.«l«U)mk JJ 

M Charlie Chaplin 89 M I'M & hkinnj 25 

R Burns & Allen 65 M Utv Bm.p 2 

M R Mickey Mouse 62 R l«k& ,lt *" 

M R Martha Rayc 62 M Mae West lb 

. R M {Charlie McCarthy 36, R Fred Allen 

( Edgar Bergen 6, R A1 Jolion ^ n 

(Chase & Sanborn 19, 61 R Fibber Met»ce > 

M, R, Popeye 66 R Goldbergs 

Several of these were both radio and movie stilt s In the event 
that tins was true, their names wcic included tin both the movie .mil 
radio lists which the second group of pupils marked on the check liM 


TABLE 3 

Percentages of Choices of Funniest Movie Stars nv Xe\ ano Grains 

Grades 

Boys GtrU Teacher* 

3 + 5 6 3 + 5 ( 

a — Hoi/i sc\a mo rasing 

Ritz Brothers 10 1+ 14 19 10 17 13 1* 11 

Laurel & Hardy 7 13 17 22 6 9 17 It 10 

b—Bolh sct.cs decreasing 

Joe E Brown 12 5 9 4 9 6 8 5 10 

Mickey Mouse 10 533 10 662 S 

Belly Boop 6220 10432 l 


Marx Bvothers 

c—Boys inci easing—gnls hide change 

6 10 18 16 6 7 7 

7 

U 

Donald Duck 

d —Boys rfgci roi ihjt— pirfs increasing 

14 10 6 5 9 8 11 

16 

7 

Charlie Chaplin 

e—Boys little change—girls decreasing 

13 12 13 11 12 U 8 

6 

13 


/—Lillie change both sexes 

Eddie Cantor 8 ll 8 10 9 12 6 

Joe Penner 4 9 4 4 7 8 6 

Popeyc 4 5 2 2 5 3 7 

Martha Raye 4 2 2 2 5 9 4 

Mae West 110 1 3 1 0 


10 8 

6 3 

3 7 

6 3 

1 1 


Others 


5 
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Cli.ulic McCuthy was not put in the movie group because at the 
time the study was made ins motion picture career had not yet begun. 
Al Jolson's name was omitted fiom the check list because it was de¬ 
cided that lie was 11101 c shictly a singci than a movie or radio humoi- 
ist, although 13 children named him as a funny star. 

Table 3 shows by grades and sexes the selections of the movie 
chaiactcis thought to he the funniest ones the cluldicn knew. The 
most populai cliaracteis, gcneially speaking, were the Ritz Biothers, 
Lain el and Ilardy, Cliarlic Chaplin, and the Marx Brothcis The 
popularity of choices seemed to be quite vailed, however, both bv 
sexes and grades, The arrangement of the names in the tabic bungs 
out some of these variations. Piobably some of the appaicnt trends 
seen are not true tiends, because of the inevitable umehabilitics in 
the data, but mtcicsting obseivations may be made. The incicases 
in populaiity of the Ritz Biothers and of Lauicl and Haidy hv 
both oldci bo vs and girls seems to be unmistakable. So do the de¬ 
creases in choices of Mickey Mouse, Betty Boop, and possiblv Joe 
E Blown. One of the most interesting differences is in legaid to 
Donald Duck The older boys distinctly lost interest in him, while 
the oldci girls seemed to have incieasing interest. Charlie Chaplin 
held a substantial place of affection in the hearts of all groups of 
the boys, but his glamour appaicntlv faded among oldci girls The 
Marx Brothers likewise showed interesting tiends. For the girls 
of all groups, they were secondary hunioi, but among the boys, there 
seemed to he a rapid rise of picfcrencc with age, to place them 
among the top ranking humorists 

For five characters there seemed little variation fiom giade to 
giadc oi between the sexes Of these, Eddie Cantor held a high 
place foi all groups. Joe Pcnnei, Popevc, and Maitha Rayc weic 
less populai, and Mae West was very low. 

Cnmpauson of the children’s choices with those of the 100 teachcis 
shows some interesting points. Fust, theic seemed to have been some 
points of general agreement For example, both childlen and 
teacheis put the Ritz Biotlieis, Lauiel and Haidy, Chailie Chaplin, 
the Marx Biothcis, and Eddie Cantor at the top of the gtoups of 
funny chaiactcis The peicentagcs of oldci childicn’s choices, how¬ 
ever, foi the Ritz Biothcis and foi Laurel and Haidv weic much 
highei than those of the teachcis It looks as if 3rd and 4th giade 
cluldicn agiecd with adult teachcis, while 6th giade pupils saw 
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much more humor m these diameters than did the tradnis 'I lie 
same trend was indicated by the bo\s icgarding tlie M,u\ Hu,ilu-is 
and by the gills legaiding Donald Duck, On 1 J 10 other hand, ihe 
adults showed a fondness for Mickey Mou-u\ Pupivr. and fur I- 
Brown that the 6th grade cluldrcn seemed to lia\e f.u H itut"ui\\n” | 
Apparently, the appicciation of humor is a compln ,iU’d m utri I'mli- 
ably, thiough analvsi it would show ih.it I hr idulfs i In,light 
Mickey Mouse and Popevc were funny foi quite dillrnnl lewms 
than did the childre*' Vciy possddy too, tlir 6th gndris weir 
amused by some qiial...cs of the Kitz Blathers that did not mtiij mi 
funny to many teachers. It is piohahle, also, that tlir fid giadri*- 
were intngucd by stdl other qualities than the 6th gradus or the 
adults. That boys and girls aic diftcientlv afteLted i*. self evident 
in the instances showing such vaiying trends, namely Donald Duck, 
Charlie Chaplin, and the Mai\ Biothcis. In fact, this line of reas¬ 
oning would mean that basically individual diflerences m luinioi arc 
the rule These conclusions seem to be supported In study of later 
tables. 


KfUllO 


Table 4 gives the percentages of choices by sc\ anil guide for the 
three funniest radio stais. The most populai character* in general 
were fust and foremost for all gioups of cluldicn, Ch.ulie Mc¬ 
Carthy second, Parkyakarkus; third, Eddie Cantor; fouiih, limns 
and Allen 

The trends bv grades and sexes showed some intrusting varialions 
An increase with age seemed to be found for Hums ami Allen and 
a decrease will, age for Popcvc Boys showed dccrcasiiiR choice, with 
age for Jack Benny and Joe Penncr, while the gills’ intrusts ic- 
mamed about the same The older boys also showed some increase 

W L h ' C 115 popu!a,ifc y wWi older sills icmained 
about the same as with voungei 

aJ'ofT’iT/ 01 Ch c rac,crs ? ,0 "' cd Iitllc 01 cllall R c with the 

ges of the childicn choosing them Among these wcic the two 

four? ”T' Cha u ,e McCartl ‘y Parkyakaikus. The othr, 
be much 7 C ‘ araCtCrs ,lad ver y low percentages and would seem to 

M^:rSdS we,e F,bbcr « - £ 

Comparison of the teachcis' choices with the children's p.efeienus 
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1 Gjadis 


13 


B wn« & Allen 
Popcyc 



17 increasing 

12 14 12 11 . 6 32 19 


b—Reth sexes deceasing 

7 4 3 1 8 ,/ 


20 


* ,r/ ' m * ri«#. 

» » S s 7 '{ *! J 


Jack Benny 
Joe Penncr 

Ed<l.e W. v W«, 

--- 1 12 24 12 9 12 


19 

3 


Cl™. he McCarthy is 20 20 }? '* seves 

Piirky.kn rkas 3 \ 9 U u ® 21 25 22 

Fibl.e. McGee * 5 2 t c 

« * 

£i!?,T s • » > » 


17 19 17 19 

3 5 5 4 

3 3 4 4 

3 2 4 2 

3 111 


22 

8 

4 

11 

2 

2 


bn’ngs out similantics and contrasts Fuat C!,,rh„ M r , 
at the top for teaches .< w »ii , . ' UflrJle MeCanhy was 

same percentage The*twrl » c,l ^ ren an< * by practically the 
and Allen and Tack Bcnnv w tW ° ‘T ,teSl howcver * 
children’s, group's The 6th oil”!,' ' lm ' JarIv &teme<i by all the 

S ofth^L^F^Alkn” W “ h "f ^foS hfghest' 

'JZ? M&Jt “V""* ‘ he r^Tachet-'p “ 

pr f? 

choices being two per cent ami one pc. cent ’ Ik. 
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Doubtless, «i bettci knowledge of the qualities in the imho poisons 
which children and adults think funny would slum that in this group 
of characters different things were held to he funm hy riiftrieut 
groups of boys, girls, and adults, .is was pointed mil uhmr in con¬ 
nection with the movie character Foi example, the percentage of 
boys choosing Eddie Cantor increased from 12 pci cent in Guide ^ 
to 24 pci cent in Grade 6, as compaied with 10 pel cent of tr.uhers 
who selected him. Both of these tiends hj the hots were aw.iv fiom 
the standaid of the adults, but in opposite dncctuuis '1’his can 
hardly he explained on otlm giounds than that different qualities 
were thought funny by the vanous age and sex gimips 

This probable fact would help to explain also the ihltcrcm.cs in 
interest m two stars who appeared in hath the movie and i.ulm lists, 
Eddie Cantor and Joe Pcnncr. Foi the bovs Eddie Canloi had a 
fairly high and unchanging percentage in all funi grades As a 
radio stai, however, there was a grent increase in choice hy the oldei 
boys. Joe Pennei’s position as a movie star was low and changed 
little, if any, among the boys of the four grades, /\s a ludio char¬ 
acter, however, he was very popular with the 3rd grade bo\s hut 
lost some of that preference in the 4th, 5th, and 6th grades. On 
the other hand, all the girls and also the teachers groups indicated 
about the same mtcicst in Cantor and Pcnncr as movie or imho 
characters. 

3. Comics 

Table 5 shows the percentages for favorite comics The Kat/.cn- 
jaminer Kids clearly lead the list and outclass all othcis in gain and 
popularity with age. The leading position of this old and and vener¬ 
able comic is almost a unique case these days in which tradition 
rarely wins a kind word 

Next in popularity, and also incieasingly so with age, is Ilemy. 
Donald Duck was in the top group for 3rd grade children, but his 
popularity waned consideiably with the oldei pupils. Mickcv 
Mouse stood up well except with older girls. Smokcv, Smithv, 
Popeye, Moon Mullins, Blondie, Winnie Winkle, and Biinging Up 
Father bring up the list of choices with fairly huge peiccntuges each, 
i he Goldberg check received but scattering prcfci ence. 

Three sex differences seem to be real ones Winnie Winkle, 
ondie, and Bringing Up Fathci were more populai with girls in 
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TABLE 5 

Percentages of Cuotcis of Funniest Comics by Sek and Grades 


Grades 

Bojs Girls Teachers 

3 + 56 3 + 56 


Henry 

n—Both sex a met easing 
13 16 1+ 19 12 

13 

13 

15 

S 

Katzenjain'i Twins 

17 19 24 22 13 

1+ 

22 

25 

9 

Popcye 

h—Both sexes decs easing 
8 6 4 3 S' 

5 

7 

2 

9 

Donnld Duck 

21 15 11 9 1? 

12 

9 

5 

9 

Moon Mullins 

7 3 2 2 S 

6 

3 

4 

9 

Smokcv 

c—Bovs increase, gills no change 

6 10 12 12 7 6 

8 

6 

2 


(I—Go h mu ease, boys no change 

Blomlie 5 5 7 6 5 9 10 13 9 


Mickey Mouse 

c—Girls decrease; boys 
11 10 3 10 

no change 
11 8 

5 

2 

9 



Little oi 

)IO 

ihaitoc, 

both 

sexes 




Smilty 

6 

S 

7 

8 

5 

8 

7 

6 

6 

Winnie Winkle 

5 

6 

4 

5 

10 

10 

9 

10 

5 

Bringing Up Fnthei 

1 

4 

7 

4 

8 

7 

S 

11 

22 

Goldbergs 

0 

1 

0 

0 

0 

1 

0 

1 

0 

94 


Others 


every group, except Blomlie for whom, in Grade 3, both boys and 
gills gave five pci cent choice In all of these comics there are domin¬ 
ant feminine characters. The balancing mteicst of the boys was 
divided between Donald Duck, Smokey, the Katzcnjnmmer Kids, and 
Mickey Mouse 

Comparison with the teacheis' choices shows gientci differences 
than m the data for either the movies or the radio. The pcicentagc 
of teachers choosing the KatzcnjammeT Kids was only nine compared 
with 24 pci cent and 25 per cent bv 5th grade boys and 6tli grade 
girls, On the othci hand, the first choke of the teacheis—Bringing 
Up Fathci—was bv a peicentage of 22 compaicd with percentages 
of fiom 1-11 foi the childien’s groups The comic least popular in 
the opinion of the teacheis was Smokey which showed but two pci 
cent of choices, compared with 6-12 per cent bv the children, Don- 
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aid Duck, one of the highest favorites of the children, \\ is also one 
of the second highest group of adult favorites, along uith Mkkcv 
Mouse, Popcve, the Katzenjammci Kids, Moon Mull ms, .uni 
Blondie. Winnie Winkle leccivcd five per cent of the adults' 
choices, practically what the boys gave lici, hut about half of the 
girls’ choices 

A final interesting comparison may be seen between adults anil 
childicn. Both the boys and girls showed deucasing intei est in 
Popcye and Moon Mullins and the girls in Mickey Mouse The 
percentage fell to such a degree that by the 6lh giadc the cluldicn 
had percentages lor these comics much below the percentages gi\ en 
by the adults It would be interesting to know whcic and when a 
later rise in clnldicn’s intcicsts would occur to bung tile pncenlngcs 
up again, or if the selection of the teachei gioup wcie the chief 
factor causing the differences. 

A further compaiison may be made between choices of ccituin 
characters which weie m more than one of these gioups of thai- 
actcrs Donald Duck is in both the movie and the comics In the 
former it was found that his popularity decicased with age foi the 
boys from quite high to low and increased fioni a fnnl) high to \nv 
high place for the girls In the comics, on the other hand, the pei- 
centagcs for both boys and girls fell shaiply fioin the highest pei- 
ccntages of all in Giadc 3 to very low in Giadc 6, Win did the 
same girls by giadcs give Donald Duck largci and Imgci peicoinages 
as a movie humorist, but show a declining choice for his hnmoi in 
the comics? Why did the hoys show decreasing intcicst by gi.ule fm 
both comic and movie Donald Duck? These questions do not seem 
answerable on tile basis of the data. 

Popcye s name was found m all the gioups—movie, radio, and 
comics The trends of interest were dccicasing in all his manifesta¬ 
tions for both sexes, except for his movie role, which was quite low 
for all groups In the radio and comics the percentages fell fiom 
about seven or eight to about two m Grade 6 

4. Child} en Make Me Laugh 

Tabic 6 shows the percentages for the 12 items on the check list 
for what children do that amuses other childicn 'Flic four funniest 
things other childicn do were, m ordci, telling jokes, tickling, mak¬ 
ing faces, and laughing when othcis laughed. The fiist of these 
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Jloys 

3 4 5 


Grndes 


Girls 
3 4 5 


Tell jokes 
Tickle me 


Make faces 
Laugh 
Make noises 
■Act in sch] play 
Are stupid 
Stutter 

Talk out in sell 
Fight 

Get punished 
Make mistakes 


6 


Teachers 


„ 27 

.Vi r%^T\ 2 , 24 


23 


u L “u M” 1?"' *«* 


— - W b rt tc /, 

16 16 |+ }g 

12 9 10 io 


17 15 20 

14 10 

4 

4 

5 
4 
3 
C 
1 
1 


IS 

26 

2 

10 

0 

0 

2 

1 

1 

5 



oZ s . ThTz^lb W r;s;>dtltforT 1 e,rI ’ a ' tl,ey k,ow 
i^csi'Sn ^-r d 

bSSt «* when 

put to children and Dut " f T"* 0 ' the <““« when 
■f ™y lie noted that tcachere sud thT''" ^' t ' 1 dat untlemoo <l 
dre " *n the latter told Z or n? ^ ^ M 

count for over half of the declared mil ( . ,ese ^ vo causes ac ' 

"*» (it would seen,, and n^t J h c eh ldre!, 
state of affairs, if t lue Them m ’ c ? , Thls ,s a Willful 
another 15 pet cent due to c hll' l < f ° tlllS 56 P» «*,■ 
faces oi ufily facts at teacher or nth! ^ faCCS (wiV) P ei Flcxed 

- <•; -m - --£;•■ srx:s“;,r“- 

S.S 1 ," "„iS:t;:r B r *“»• S il'zr 
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5. Gioivn People 

Table 7 shows the results icgaiding laughtci produced In nh.it 
grown people do The three main incentives to luughtei seemed to 


TABLb7 

Percent Acts of Ciioilm of FuNNirsr Things Crown Pmwi i Do 
nv Sex and Grades 

Grades 



3 

Boys 

4 5 6 

3 

Girin 

4 5 

6 

Teat hern 

Play tricks 

5 

a—Both sexes 

8 10 11 

iiici casing 
6 

10 

8 

11 

7 

Tell jokes 

6 

9 13 16 

7 

13 

14 

14 

26 

Sing funny songs 

7 

10 12 11 

5 

11 

13 

11 

24 

Kiss eacli other 

24 

b—Both set.es ilcctcasing 
18 14 13 22 

13 

13 

S 

1 

Tickle ine 

21 

18 17 13 

22 

17 

18 

17 

5 


r —Boys decs easing, girls lillle change 
Fall down 10 4 + 3 6757 3 


d—Iiolh sct.es little or no change 


Drunk 12 

Ask silly questions 5 
Make faces 6 

Dance 2 

Very angry 1 

Make mistakes 1 

Smoke 1 


16 14 12 12 

6 5 8 4 

6 6 5 8 

112 4 

112 1 

12 4 1 

2 0 1 2 


14 15 12 8 

7 6 7 11 

5 4 5 4 

12 2 l 

0 12 7 

111 3 

0 0 0 0 


Others 


2 


have been grown people tickling childien, adults kissing each othci, 
and drunken people. The last two seem to be affairs strictly between 
adults, quite unrelated to the fact that children might be concerned. 
Yet next to being tickled these two foims of behavior struck the 
children in Giades 3 to 5 as being the funniest things adults dol 
The next three things that grown people do which these clnldicn 
thought funny were telling jokes, singing funnv songs, and playing 
tricks, Older children thought these things funnier than youngci. 
The remaining items gave small peiccntages 
Very insignificant sex diffcicnces arc shown in the table. Oldci 
boys seemed to think that grown people falling down was less amus¬ 
ing that did younger boys. That may have been slightly moic miitli 
provoking for girls than for boys of Giades 4-6. Giown people 
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' Tht [ ?,™ th 6' r Is than boys 

Me, end hj, ™ f '“” *■ d ' : <- 
laughlng t he childien’s an*,. sh JL " for tracl,ers 

of these two causes with increasing -n m< ; ieas,ng im Portancc 

children felt funniest_n eon |» l g < g- lie tilings that youngei 

(lien—gave veiv n l n P ^ Dtl,er tickling clul- 

** £ p i e teach - « ■>* « 

third cause foi teachers’ laughter—K questions was .a poor 

h'glicr, howevet, than 6tl, gf a d e c |„hW T1 " S ™ a llttlc 

cent and seven pe, cent G*t ,wt v 5 P™tage S of eight pei 
teachers, about one per cent foi childL ^r WCn PCr / Cnt fo ' 
to cliildicn of plavine tucks mu,. h 1 ae mci casing funniness 

the cldei g,oups thfn he l E PCI “ nta 8«, U pei cent, for 

Only „, rC c per ceni of th T * ,ha <»*«. 

do™ was funny compared w„ h 10 c c“ft fa Gnl^T’' ‘t * 
..cent fa Glade 6 boys, and aoour „ pe, 

6 People Look Funny 

C 8 t,,C J>C '™ for -hat the childien thought ranc ,e 
TABLE S 

rRCENTACES or ClIOlCLS or TlIINCS That fjl 

_ _ er sl^ JS'La mi1 LoM 


3 


Buys 
4 ' 5 


Grades 


GuIs 
+ S 


Teachers 


Cross eyes 
Wear funny huts 


a— Both tc\cs via casino 

' * « " .! J J J 


Have big cars 
Shoot each other 


0-7 b J 0t, ‘ SeUs decreasing 

10 l 1 2 i » ■» 2 o ,, 

-_ 6 4 3 l 


6 

31 


Vciy fat 
Have big noses 
Very thin 
Fall down 

Sing 

Wcai spectacles 
Have no aims 
Are in accident 

Others 


C ~ Bo, Ji seves ht <lc changes 
21 21 22 19 23 


11 

0 


19 19 

4 4 


13 

6 

2 

2 

2 

2 

0 


16 

4 

5 
2 
4 
0 
0 


18 

5 

2 

5 

2 

2 

0 


22 

15 

4 

2 

3 

7 

2 

0 


21 

19 

2 

2 

1 

3 
0 

4 


20 

16 

3 
6 
2 

4 
0 
0 


14 

8 

4 

10 

12 

2 

0 

0 
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people look funny Having big eais and big no.es, and l.cmg ynv 
fat seemed to have been the funniest things in tins list of items l he 
first two, and especially having big ears, apparently nude less and less 
humorous appeal with age Being too fat, however, continued to he 
just about as uproairous foi 6th giadc as foi 3rd grade childien 
No sex diffeienccs regarding these points appealed to he piesenl 
Anolhei cause for laughing which seemed to decrease with age was 
shooting each othei Both boys and gills of the 6th guide considered 
this of very little humoi, the girls being more pronounced in tins 
icspcct perhaps, than the boys Both sexes showed pnssibh a slight 
trend toward seeing more humor in cross-eyes as age incicascd Both 
sexes indicated marked increase in humor in seeing people who ueai 
funny hats The girls, especially in Grade 6, gave somewhat gieatei 
percentages than the boys. 

Being thin was nowhcie neat as funnv as the opposite Piohahlv 
being very fat and being very thin do not seem to be opposites to 
New York City children Possibly at such eailv ages "to slcmlri- 
ize” is already considcicd to be ideal. People falling down, sing¬ 
ing, wealing spectacles, being armless, or in accidents weie \oud 
very low percentages. 

The teachers’ ideas about funny looking people arc vciy lntnest- 
ing Needless to say, "wearing funny hats” lead all others by more 
than 2 to 1, having 31 pci cent as compared with 21 pci cent hv 
the 6th grade girls who gave the highest percentage of all the 
children’s gioups on this matter. The tcnclicis’ second choice was 
being very fat. The percentage was less than that of any of the 
children’s groups The teachers considered people who sing and 
fall down as funny looking in contrast to the very small percentage 
of the childien’s groups. The tcachcis gave faiily high percentages 
for big cars and noses and foi cross eyes, but .mallei percentages 
than the older childicn's groups. The possible increasing tiend of the 
children in regard to cross eyes apparently must reverse itself some¬ 
where beyond Grade 6 and return to about the 3rd grade figure 
which was the same as that of the teachers 

7. Things That Make Me Laugh 

Table 9 shows the figures for what things weie thought funnv 
Clowns lead the list with no sex differences apparent and with an 
odd duplication of percentages in Giadcs 4 to 6 inclusive. The high 
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Boys 
+ 5 


Grades 


GhIs 
4 5 


Teachers 


Dummies 
Qncei words 

Jack-o’-lantern 

Chinese 

House with queer 
windows 


a Hath sexes met easing 
14 12 16 17 n 

12 5S 


1 


14 


b Roth sexes decreasing 
f> 7 5 4 7 9 


1C 

20 


r hoys huh change, guls deceasing 

12 9 10 8 8 R i 


12 

S 


21 


Clowns 

Boys in girl s’clothing 12 9 

Guls m hoys’ clothing 12 10 

Aciobnts 5 7 

Cowboys 4 . 4 

Cats 3 3 

Chil jumping rope 1 3 


4 

11 10 

HOC, both 

seres 

26 

24 27 

12 

14 11 

11 

10 12 

7 

6 4 

3 

4 2 

2 

1 2 

1 

1 0 


14 20 

11 13 


35 

10 

7 

4 

2 

3 

0 


pcKcmagcs pven by the ch.ldren. 26 per cent by boys and 27 De , 

35 ncrcp ll |- S ' W11 g .° stl11lu 8 l,CI * however, if the teaches’ percentage 
per cent, is a valid indication The ch.ldren placed ncxito downs 
e incongruous costume of boys’ clothing on guls and girl’s on boys 
Dnmm'es also seemed funny to the childien and increasingly so with 
ul ren s ages Compaicd with the teachers these percent^ were 
Rh, which indicate that somewhere above Ciade 6 a decline would 
I" 5 “ «*■ percentage 

The greatest contrast between teachers and children was on the 
tom of queer words The rnterest of tire children seemed to he 
beginning at Giade 3 and was rising quite sharply by Grade 6 Ap¬ 
parently that mcieasc would continue as the 6th grade children’s 
percentages were fa, below 20 per cent shown by the teachcis Both 
f ) and girls indicated decreasing appeal of jack-o-lanterns, the 6th 
gindcs chopping to practically the teachers’ peicent.rge of two, The 
most evident sex difference was about the Chinese The boys seemed 
° t1m! ‘ tllem so,ncw hat funnier than did the guls The latter also 
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indicated a rapid drop to almost zero by Guide 6, tin lifiiiu hi the 
teachers The lemaming three things—cowboys, cats aiul childicn 
jumping rope—were not considered by any of the children s groups, 
nor by the teachws, as being much cause foi laughter 


8 , Stories 

A discussion of the lcplics to Questions 8, 9, and 10 li.is been nude 
elsewhere. 2 Questions 11, 12, 14, and 16 arc hiiefh disused lain 
in this paper. 

9. My Teaches Makes Me Laugh 

Table 10 shows the results on checking 10 items indicating what 
tcachcis do that makes children laugh. Four ot these—the teacher 


TABLE 10 

Percentages of Choices on How My Tp\cher Mams Me Laugh 


Grades 


Jokes 


Sarcasm 


Laughs herself 
Makes queer mol 
Gets angry 
ForgetB 

Makes mistakes 
Punishes others 



Boys 



Girls 


Teachers 

3 

4 

5 

6 

3 

4 

5 

(> 


-Boys decreasing, girls little dicing, 

i’ 



17 

18 

14 

12 

15 

18 

17 

17 

25 

■Boys increasing 

, girls little change 



3 

3 

6 

8 

4 

2 

4 

5 

2 

c- 

-Little change, both sc\cs 




1 6 

19 

17 

35 

18 

21 

16 

18 

20 

16 

19 

16 

12 

16 

19 

15 

13 

13 

13 

12 

9 

12 

14 

13 

12 

12 

20 

10 

10 

11 

9 

10 

10 

9 

12 

8 

9 

7 

6 

9 

5 

3 

7 

8 

6 

7 

4 

8 

9 

7 

5 

6 

6 

3 

S 

4 

10 

8 

5 

6 

9 

7 

2 


telling funny stones, reading funny stones, telling jokes, and laughing 
herself—gave about the same peicentages, about 12 per cent to 18 
per cent. The remaining six items were somewhat lower and seemed 
to be in the following order of importance- makes queer motions, 
gets angry, forgets, makes mistakes, sarcasm, and punishes others, 

Sec differences were indicated in only two icspccts and in each 
the trends were not great. Boys seemed to show ilccicasing inteiest 


“Florence Brumbaugh Stories children 
English Review, October, 1939, 


think nrc funny 


/ lementary 
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WIth T U \ th ; t , cacheis ’ while the guli, legardless of age 

j-eemed to think them equally and quite good Secondly, the older 

b yS S1 ° wed sll 6 lltl y mor e humoious inteicst in the teacheis’ sar¬ 
casm. No group of either sex iated this very high, but the 6th grade 
boys gave it eight per cent compared with three pci cent by both 3rd 
and 4th graders 

When the teachcis answered the check list at this point they read 
the item. My professor makes me laugh when/' In general the 
teachers ag.ced with the children. Their indorsement of the higher 
mted childrens choices was stronger, however, and this was at the 
expense of the lower ranking items. The jokes and the funny stories 
lead or told, were distinctly the most appealing humoious cndeavoi 
of the profcssois 

10 Jokes 

A collection of jokes was made from the 800 childien with whom 
die preliminary work of the study was done. The pupils were asked 
to write a joke Table 11 gives the percentages who wrote jokes, 
riddles, and made no replies 


TABLE 11 

K wmiscs ny Tma Madi dy 800 Childkln Whin Askfo to Writ* a Joki 

Grades 



3 

Hoys 

4 5 

6 

3 

Girls 

4 5 

6 

R 

Jokes 

Riddles 

Total 

No icsponse 

19 

37 

56 

4+ 

29 

31 

60 

40 

38 

25 

63 

37 

54 

30 

8+ 

16 

28 

23 

51 

+9 

28 

24 

50 

50 

26 

26 

52 

48 

24 

44 

68 

32 

35 

31 

66 

34 


Total 

G 


27 

29 

56 

+4 


A rather striking difference is shown between the boys and the 
gins The percentages of hoys wilting jokes increased maiJccdly 
giade by grade, while the percentages foi guls changed little if a t 
all Fin thermole in Grade 3 more gills than hoys wiote jokes. 
1 ci haps the supcnoi penmanship and language abilities usually found 
among guls of the thud giade would largely explain that In Grade 
5, however, half again as many hoys as guls wrote jokes, and m the 
sixth giade mote than twice as mam 

The sex differences m the percentages writing riddles for |okcs 
me not as distinct Thcic seems to have been a slight trend to dc- 
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cre-.sc by the boys as age increased. The pH. showed little d.fin- 

ce mtd Grade 6, where a large mcreasc appca.e Just what that 
signifies is doubtful, because of the relatively small number of cases 

""tInTs'cv differences in the percentages making mi ii-spnnses an', 
as in the case of the number writing jokes, much mine suggest,re 
Fewer and fewe, boys, by grades, faded to respond with something 
In the case of the girls, howevei, nearly half of the ltd. +th, anil 
5th graders made no response The drop m no ,espouses fo, the 6th 
grade girls was proportional to the large jump in the nddlcs given 
by the girls in that grade. 

Question XIII of the check list was If you tell jokes, whoc <lo 
m get themV The data on this question were taken fiom the 
replies of the 800 children who maikcd the check list It will he 
remembered that these weic diffcicnt children than those who wrote 
the jokes just discussed above. Si\ sources were suggested on the 
check list (found from the pieliminary work with the childicn on 
the questionnaire) and the children were told to add any other sou ices 
they might have had Only 16 children gave other souiccs. Table 
12 shows the results for the answer to this question. Since vaiying 
numbers of answers were made by diffcicnt children, the number of 
times each answer was indicated is given, instead of percentages 


TABLE 12 

Number of Times Each Sourcf of Joke3 Was Indicated uy Chiidri s 
Who Answered the Check List 



3 

Boys 

4 5 

Grades 

6 3 

Girls 

4 5 

6 

Total ■ 

n & c, 

Joke book 

59 

72 

52 

64 

66 

73 

12 

57 

1H5 

Radio 

5+ 

59 

48 

71 

61 

50 

43 

66 

452 

Other children 

38 

35 

45 

57 

55 

42 

38 

71 

381 

Parents at home 

16 

21 

14 

24 

28 

23 

13 

30 

169 

Newspapers 

35 

24 

13 

32 

30 

7 

6 

19 

166 

Magazines 

15 

25 

16 

25 

2S 

20 

17 

IK 

16 f 

Miscellaneous 

1 

3 

2 

2 

1 

2 

3 

2 

16 

Totals by grades 

218 

239 

190 

275 

269 

217 

162 

263 

1833 

Totals by sex 


922 




911 




Total grades 

Total grades 

3 nnd 4 

5 and 6 







913 

89(1 


Average per pupil 


28 
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A total of 1833 answers was made by the 800 childien ot in 
average of 2 8 pei child This seems to indicate that the children 

,nlCr ^ ed m J ° kcS and put f01th c °ns.dciable effort 
E hold of them 1 he leading souices were about equally popular 

rhrM dCnt ' V U T e i VC,V mUch SOUght f01 Mo,e th ‘»» half of tlie 

S'VT' a , they USCd JOkc books 1111(1 the ladl ° to get 

beu f 0 r G thH''I TT S we,e not ma,kcd * lower mini- 
be s or the 5th grade gals bang explainable, pci haps, by chance 

thud mam source, othci children, was not far below the first 

two In all grades this source was given by large numbeis of both 

cs. i he numbers of children using the next th.ee souices—people 

■ ome, newspapers and magazines—were much lover than the three 
caring ones and each totalled practically the same for ail groups 
togethci 164, 166, and 169 No marked sex or giadc differences 
on these points wcie indicated 

I he totals bv sexes and grades bear out the statement made above 
, t thc ; e wei ? 110 cons i ,,cuous differences among groups Similarly 
he of the two lowe, and the two h.ghcf grade g,„„™ 941 

■ id 890, show no significant diftcrenccs. Appaiently these childien 
wete interested m getting jokes .egatdless of giade o, sex and d.ew 
heavily oil out-of-seiiool sot,ices for them Teachers, school hooks, 
and other school materials seem to have been completely out of 
things as fai as cont.ilmtmg to tins sort of laughter was concerned 


11 . Poems 

Giving the titles of poems p.csented more difficulties to the puprls 
than any other pait of either the questionnaire 01 the check Irst 
Iwentv-onc pci cent of the boys and 18 per cent of the girls d.d not 
icplv to this request m the check Irst Of those who did, many ob¬ 
viously wrote the name of any poem remembered, and not those 
that were humorous 

Few of the poems had been heard outside the school, according to 
the answers made by the children Tins proved to be true, when 
the titles were checked. It was found that every poem that was 
selected by moie than one pupil could be found either in the re¬ 
quired literature for the grade, foi which special texts were found, 
01 m a basal reader used in the grades 

Many titles were those of poems that had been memonzed or 
studied in pievIons grades, but the most popular in eveiv giadc wcie 
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those assigned for that particular class, Nursery rhymes were given 
, n eveiy grade, including the sixth, and in almost equal number.- 
The two favorites of the 17 rhymes wcic Jaik and Jill and Jlumptv 
Duinpty. 

Each grade had two or more favoiitcs liked by both the girls and 
the bojs. The third grade’s first choice was The Owl ant! the Pussy 
Cat (Lear), which was almost as popular m the fourth giadc, and 
less so in the upper grades Nuisery rhymes were next in importance 
in grade three, followed by I'opeye in Veisc 

The fourth grade chose Mi. 'Nobody (anonymous), found in the 
required litcrntuie as well as in a basal reader. r J'hc Mountain and 
the Sqitinel (Emerson) and Hook Houses (R. L. Stevenson) were 
second choices and weic in leaders used by the fourth grade. 

The fifth giadc liked 4 Tragic Stoiy (Thackeray), The 'Twins 
(Hunt), and The Home with Nobody in It (unknown). It was in 
this grade that the only limerick was mentioned, The Lady and the 
Tiger. All of these were included in readeis used in the grades 

Fathei William (Lewis Carroll) and The Cm ions Case of Ah 
Top were the sixth grade’s choices In both the fifth and sixth 
grades, the boys and the girls showed grc.it differences in then 
choices of poems All others than those poems named wcic cilliei 
girls’ or boys' preferences only. 

Poems by R L Stevenson were better liked than those of anv 
other author, although it is difficult to see why some of them would 
be considered funny. 

A very few street chants weie mentioned, 

“No more pencils 
No more books 
No more tencheis’ 

Dirty looks ” 

The total numbers of poems of different titles foi each grade wcic 
as follows - Grade 3, 56; Grade 4, 59; Grade 5, 52, Grade 6, 86 

12 Miscellaneous 

The data foi the following proved inadequate for worthwhile 
analysis- Question 12, Funny songs; and Question 14, Do you laugh 
often, sometimes, almost never? 

The analysis of Question 16 —Did you think this test was Tunny 3 
gave overwhelming appioval (Table 13). 



FLORENCE BRUMBAUGH 


AND FRANK T. WILSON 


27 


\ cs 
No 

No 1 espouse 


TABLE 13 


3 

81 

16 

0 


„ Grades 

JlOJi 



98 89 95 
2 8 4 



Gil Is 

_+_5 6 

94 65 100 

2 2 0 

4 33 0 


Total 


60 

30 

10 


^ SUMMARY 

asrtfL'lro'n?” 1 '''T, ° f 20 '****« by the clnldren 

' 1 ° nt ' Uo tl "" : ,Kms »" each q,. M ,on of the check 

TABLE 14 

TA,n " r " ,NG, ,Ji sisz'r™ » «■ ««■ 


Giaile 3 

Boys Girls 


Charlie McCarthy 
Very fat 
Make faces 

'l'eachcr tell funny stui us 
Tenchci tell jokes 
Ounces 


Children tickle 
Ufa cars 

Grown people tickle 
Donald Duck (comics) 
Teacher read funny stories 
Hir noses 
Grown people kiss 


b~Deci casing Funniness 
30 30 

27 23 

21 22 

21 13 

16 16 

19 18 

24 22 


Clowns 

Children tell jokes 
K.it/cnjnmttier Twins 
l'rople wear funny lists 
Enure] & Ilardy 
Hit/ Brothels 
Burns k Allen 


r —fnci casing Funniness 
21 24 

17 17 

17 13 

7 10 

7 6 

10 10 

9 11 


Grade 6 

Boys Girls 


■Lillie oi 
18 

no change 

23 

21 

21 

23 

19 

16 

18 

18 

16 

18 

15 

17 

15 

12 

14 

13 

17 


17 

21 

13 

9 

12 

16 

13 


26 

29 

22 

13 

22 

19 

12 


22 

20 

20 

18 

17 

14 


24 

17 

17 

5 

13 

16 


27 

27 

25 

21 

18 

18 

19 


list In older to simplify the tabic only Grades 3 and 6 have been 
shown, but the sc\cs have been kept separate. The auangement 
is loughly in oulct of the sire of the percentages, hist foi those 
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items lowing little ot no change, then foi those showing a dm case, 
and filially foi those showing an incicasc flora Guide-. 1 to 6 
The table has limited validity as a pi mentation of cmiip.u.itivc 
funniness of the items, because no such compatison was made bv 
the children All they weic asked to do was to company the items 
under each question as thev went along on the chock list 1 bus they 
selected the funniest movie characters, then the funniest ladm people, 
etc, They did not compare the funniest movie chaiactcis with the 
funniest radio ones, and so foith The summary table, thcicfnrc, 
may not he interacted that wav, cither If .ill the items shown m 
the table had been compaicd with one anothci the pci tentages 
would, of couise, have been much diffetent for most of them and 
pcihaps would have been vciy diftcient, lclativcly, to one nnothei. 

The table, howevei, bungs togcthci the items which the laigei 
percentages of the childicn thought weic especially funny. It also 
shows the marked trends for these items in Giades ] and 6 An 
analysis may be made of the funny things which show similm tic-nils, 
and there seems to be a limited degree of similarity that may be 
chaiactcrrstic of die items in these gtotips The tiends .tic cleaiest 
in the last two parts of the table All of the items in the gioup 
showing deci casing funniness, except the teacher reading funnv 
stories, are things which might be expected to be relatively less ninth 
provoking to children as they grow older—being tickled, seeing 
people with big ears and noses, the fanciful Donald Duck, and ginwn 
people kissing each other. Most of these tilings (perhaps not the 
last one) aie simple and compared with other mtcicsts have little of 
the deeper meanings which experience teaches, On the other hand, 
the things showing increasing funniness seem, m most cases, to have 
more meaningfulness in them—jokes, the movie and ladio comedians, 
clowns (the comedians are supposed to be artists in ninth provoking, 
and art demands meaning) and the Katzcnjammer Twins, who tvpify 
experiences childicn would like to have One exception (in the 
opinion of one of the writers) is found in this group' people who 
wear funny hats, Perhaps in a less obvious way that, too, becomes 
more meaningful with age, for example as to incongitiity. 

The first group of items in the table, things which show little 
OI no change, seems to be much more of a mixture of simple and 
complex reactions than either of the others. For example, Cbm lie 
McCaithv has a wealth of fun-making meaning, while being veiv 
fat and making faces seem relatively simple 
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W,s)un K to del with the problem of mhcnlancc a quanS 
> 11 . 1111101 , and to pioducc icsults which could be mtcg.ntcd with fm- 
. "' c l«mted om study of temperament to factor pat¬ 

terns, and in fact to those which alicady admit of fanly valid 
mcasuiemcnt by lnboiatory tests 

Sii,|re nC y , ns, based on estimates, has been lepmtcdlv shown to 
coi j elate With the test factoi “fluency of association” (7, 8, 20) to 
no evtent of 0 6 (ijrnoimg collection for attenuation oi functional 

t l “ C thc Co " s } stcnc y of fl,Icnc )’ tests is the same as 
that of intelligence tests of thc same deflation, namely about 0 9. The 

suigent tempoi.mient can thcicfoie be measured with moic i(liability 
at piescnt than !s possible with otlici tempcimnent patterns or tests 
I eiscvei at ion is not so sat.sfactoiy Though its existence as a 
gcnei.tl factor is shown by all reseaichcs which use adequate precau- 
t ions, the co nsistent. \ of measurement is seldom high, partly on ac- 

* Received in the Editorial Ofhee on May 6, 1939 
nilopkil sibs. 
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count of the bievity of tests, necessitated by f««li S uc Hut its im¬ 
portance for pen. Duality, nmmal and abnoim.il. lias been indicated 
bv SO many iesearcl.es (4, 5, 7, IS, 17) that its p.oscnt olisumUcs 
cannot negate its use 

I« investigating the mteipl.iv of inhcntaiice and envuonment we 
decided to follow the method of compaiing identical twin** with 
fiateinal twins of the same sex, ic, monozygotic arid dizygotic 
individuals jeaied in the same envuonment. Such a decision does not 
imply that we consider this method the only sound one in heicditv 
studies, oi even the best, but rathci that it happens to lie pucticahlc 
fm oui particulai inquiiv and pci nuts oui icsults to he dnectlv 
compared with otheis which have so fai kept to tins method I he 
fashionablcncss of the method should not blind us to the fact that 
it achieves a compaiison of the effectiveness of envuonment and of 
heiedity only in one paiticulm situation* that concerned with van.i- 
tioirs of family envuonment icacting with intia-f.unilial vauations 
of heredity. 

The studv of siblings icared apait, oi of cliildicn and patents 
who happen to have been separated, would, on tbc otliei hand, pio- 
vidc quite as valuable evidence of a direct nature And this would 
be only a shade less dcsuablc, because only a little less applicable 
to the solution of social and personality pioblems, than that fiom 
the ideal but scarcely attainable studv of an adequate gioup of iden¬ 
tical twins icaicd apart. Indeed, in view of the possible existence of 
a special and systematic ciroi in the method of compaiing mono¬ 
zygotic and dizygotic twins, which is discussed latci, we would sug¬ 
gest that investigators would do better to study siblings in comp.ui- 
son with umeiated adopted children icaicd in the same family 
Such instances would be only slightly more difficult to dhcovei than 
suitable twin pairs and would permit the calculation of a iatio l c\- 
picssing hereditary effectiveness in producing resemblance within tin* 
family. This would be more directly applicable than otliei muds 
to many calculations attempting to weigh the influence of family 
heredity in individual and social situations. The fast of the above- 
mentioned methods would also lead, as the twin method dors not, 
to assessments of the relative potency of inter-familial rathci than 
iutra-familial variations in heiedity and environment 

] Diff random children —Jiff adopt sibs 


Diff adopt sibs. —Jiff true sibs. 
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Some indications that peiscvcration mav have an hereditary basis 
aie aheady known to most reseaich woikeis in the field Wynn 
Jonrs (12) found an inter-sibling correlation of +0.3 in a sufficiently 
‘Uge gioup of siblings. Rangachar (16) and one of the present 
wiiters (5) have independently shown that there ate significant 
laml dmeienccs in mean peiseveration score Finally E P Yule 
(^1) in a very thoiough twin study of which the present lescaich 
is a icpetition, except for some changes in the test battery and a 
i cstudion of age range to avoid spin ions conelation, has shown 
definite evidence of inheiitance. On the othei hand, it is known that 
tlic extieme peisevciation scoics of ceitam psvchotics tend to ictuin 
to normal as the individuals impiovc in adjustment (17), and that 
among noimal subjects persevciation score vanes with emotional 
adjustment (7) and with fatigue (6). 

Nothing whatever is known, howcvei, about the lclative lm- 
poi lance of natuie and nuituie m 'dcteimining the individual’s tem- 
peiamcntal balance with icgard to surgcncy or “fluency of associa¬ 
tion Fjom the fact that mamc-depiessive psychosis—which may 
be icgarded as a tendency to extreme manifestations of surgcncy and 
dcsiugencv since the patterns agree (20)]—.s known to have a 
definite hereditaty basis, one may reason by intiapolation that among 
normals the tendency to high variability of surgcncy is inherited, 
and indeed thcie is some slight direct evidence that h.gli vanability 
is a characteristic of certain individuals making extreme scoies (7). 
Apmt fiom these mduect indications, howevei, oui study of -fluency 
of association, unlike that of peisevciation, breaks entirely new 
giound 


P Account of Methods 

Kightv-nine boy twins, icstncted to 12 oi 13 j-cais of age, weic 
taken foi the expcinnent from the elementalv schools of London, 
Leicestei, and Deibv (England) The selection was puicly landom, 
except that the intelligence range and social background wcie those 
of the elementalv school from which scholaiship child ten have al- 
icadv been piomoted Among the Leicestei cases, foi added interest, 
fom pioblem childieii, who happened to be twins in this age iangc| 
weic included fiom the school psychological clinic 
The soiling into idcnLic.il (monozygotic) and unlike (dizygotic) 
turn paiis was made on the basis of the following physical char- 
actcnstics 
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Agreement in' (1) Height 

(2) Head circumference 

(3) Eve color 

(4) Hair color 

(5) Ilair texture 

(6) Hair whorl direction 

(7) Skin color 

(8) Skin texture 

(9) Sue of feet 

(10) Size of hands 

(11) Airangeincnt of teeth 

(12) Shape of cars 

(13) Handedness 

(14) Appearance of front face 

(15) Appealance of facial profile 

(Id) Fingerprint patterns 

The expenence of the principal emlici investigators (9, 14, 19) of 
physical twin resemblances was out chief guide in this sorting, and 
in the instances where anv doubt whatsoever existed as to the collect 
category of the twins, \vc obtained an independent judgment. Foi 
this we .uc indebted to the Galton Laboratory When eye color, skin 
texture, hair, and bodily piopoitions arc alike, but some suspicion of 
dizvgosity still presented itself, the final decision was made with the 
aid of finger prints, accoiding to the techniques of Newman (14) 
and Stocks (19). In older that twins should he considered monozy¬ 
gotic the cross agicement between the hand of one twin and either 
hand of the othei twin had to be greater than that between the hands 
of the same twin. Furthcimore, this agreement had to he found 
on not fewci than seven of the ten digits. 

Tt is perhaps too readily overlooked in leseaiches using tiic twin 
comparison method of heredity study that even today the above 
criteria do not pcimit an infallible division of twins into two types 
Consequently, as an examination of the formulae below will show, 
the usual estimates of the variance due respectively to heredity and 
environment aie likely to eir bv giving too much weight to environ¬ 
ment and m proportion to the amount of adulteration of the twin 
groups with twins of the opposite type To avoid this as far as pos¬ 
sible in the recent lescarch, five pans of twins weie icjccted because 
of doubtful diagnosis, leaving 53 twin pairs diagnosed as dizygotic 
(fraternal) and 31 as monozygotic (identical) 
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Hie b tests by which the twins were tested were given undei 
the standard conditions and with the method of scoiing normally 
used m clinical work and descuhed clsewheie (18). The "P” tests 
WTie selected fiom two standard bat tones published elsewhere (8, 
18), on grounds 0 f high T’ J saturation and small demand on intel¬ 
ligence I he battery contained the following tests Each symbol 
followed by a comma indicates that one row of such symbols was 
made by the subject during a period of 15 seconds, with a rest pause 
bcfoie the next row. Fuithei details of administi ation are given 
in the place cited. 


1 

2 

3, 


4 

5 

r> 

7 


Perseveration Tests 

v'. V, V, 

H, EC, II, X, H EC.H 33,H EC, H X, 

234 (normally wiilten), 23+ (written with bachwatd stroke 
of pen), 234 (n ), 234 (b ), then alternatively normal and 
backwards 

T’ 'Yui nor . mally vvrittc, 0 * W, (backwaids), alternating 
abc, ABC, abc, ABC, aAbBcC, aAbBcC, aAbBcC, nAbBcC 

T. A. '7, & V. A V, 

Reading off color spots on a sheet. "Red, blue, etc " 
Noimally, Normally, Reversed naming, Noimally, Reversed 
naming 


I he b test, which consisted of (a) additions to pictures, (b) 
wok! lists, (t) foim completion, (//) stoiv completion, (e) ink blot 
inteipictdtions, icquncd 15 minutes of actual testing tunc and had 
a consistency coefficient of 0 84 (split-half consistency 0 91). The 
"V” tests depended on 11 25 minutes of actual testing. Their con¬ 
sistency, over a week’s mteival, prosed to be low, being only 0 21 
in a group test situation, but rising to 0 51 in the ptesent individual 
test situation.” lhioughout the tests wcic given individually, the 
'/' test following on the "P" test They wcie administered as fai 
.is possible at the same time of the da\, to obviate oi diminish false 
individual differences ansmg fioni fatigue differences (5) The 
‘ r I yJ tests, as will be seen in the handbook cited, weie scoied by the 
X 

— fonmila (A" being the onginal activity and Y the impeded ac¬ 
tivity) to i educe oi eliminate effects due to variability of speed of 
wilting, and the seme on the batteiy was taken as the sum of the 


.V 

Y 


quotients foi all seven of the sub-tests 


J It was possible to retest only part of the gioup 
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C, Analysis of Rlsulis, with Regard to “Fluency” 
Roth with fluency and with peiscvciation the relative siiml-uity 
of monozygotic and diavgotic twins can be conveniently exposed 
cthc. of two mathematical forms: (a) on the basis of the mean 
difference between twins, (D on the basis of the conclation co¬ 
efficient between twins. 



FIGURE 1 

Above for 31 pairs of monozygotic twins 
Middle, for S3 pairs of dizygotic twin9 
Below* for 120 individuals taken at random m 60 pans 
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1 lie actual mtia-twm difteicncc in "F” scoie foi monozygotics and 
(li/-VKoti<.s weic distributed as shown in Figuic 1 

The means of the above distributions aie shown in Table 1 The 

TABLE 1 

_ "l'" DirrnRrNCEs, Incra-Twin P vir 

_ 1st PE 2nd PC 

Monozygotic twins 17 4 ±16+ ±1 80 

Di/VRotic twins 19 6 ±120 oi ±149 

Individuals at lniulom 28 7 ±091 oi ±102 

above probable euuis have been calculated on two distinct bases 
I he fiist is the usual PE of a mean, which is not nccuiatcly applicable 
to the piescnt mcasuics because the distnbution is badly skewed, 
indeed since each twin difference is entered once only, in a positive 
diiection, the tindcilving polygon may be consideied as icpicsenting 
one half of a nounal distnbution curve. The second PE consnleis 
eacli diffeience of a twin fiom his fellows as a deviation, which is 
entcied up twice (as in the double cntiy method in coi ldations), 
once in ,i negative and once in a positive direction The piobable 
ci 101 is then calculated as the probable eiioi of a mean deviation 
The ptesent wuteis consider the second PE as the more accurate 
one, but have mseitcd the more usual PE to show that the conclu¬ 
sions aie not altered by its use. 

Cleailv, from Table l, twins lesemblc each othei fat moic than 
uuulonilv chosen individuals in the gcncial population On the 
othei hand, the difference between the icsemblancc of mono- and 
dizygotic twins does not appeal to be statistically significant, as indi¬ 
cated in Table 2. 

TABLE 2 

PE of diff 
1 2 


DiIT of Mono- & Dizygotic twin differences = 2 2 ±2 03 or ±2 32 

Diflf of Monozygotic k random individual 
dilFci cnees —113 ±1 87 or ±2 08 

Dilf of Di/ygotic twin and landom uidiv diff = 91 ±151 oi ±1 81 

On the othei hand, when the frequency distnbutions (of the intia- 
iwin diffciciu.es) aie themselves compared feu agicement by good¬ 
ness of fit, then* is found to he a significant diffeience between 
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mono- and dizygotic twins, for chi square works out at 9.80, giving 
a V value of 0 05, i e t there is a twenty to one likelihood that the 
divergences between the two distributions aic not due to chance. 

Wc shall theicfoic proceed to examine the mean tlifteicncc be¬ 
tween mono- and dizygotic twins to see what light iL tlnows on the 
pa its played by heredity and envuonment in dctcrmmtng the in¬ 
dividual’s fluency Various formulae have been applied to twin 
study data, of which the simplci, e g , 

mean (hjjeience of dtzygotia 
menu dtffetence of moiiozygntjcs 

fails to give any adequate or clcai expression of licieditv-envuonment 
ratios Wc shall apply the more satisfactory fmnnila used by Hog- 
ben (11) and others 

y __ Menu dtff of dtzygohes — Mean dtff, of monozygot ics 
Mean diffeicnce of monozygotics 

This gives a latio cxpiessing the importance of heredity, iclativc 
to that of environment, in detcimining the mean diftei cnccs between 
members of the same family, on the assumption that thcie is no 
difference between the envuonments of mono- and dizygotic twin'-, 
and that then environments as individuals differ fiom each othei 
as much as the envuonments of othei membeis of the family (sib¬ 
lings) These assumptions can be questioned and constitute weak¬ 
nesses setting limitations to the usefulness of tire twin-study method 
If for the moment the above indication of a possibly gicatci mean 
difference between drzvgotic and monozygotic twins is accepted at its 
face value, T is found to have the value 0 126, suggesting that diffei- 
ences within the family environment aie about eight times as mi- 

TABLE 3 

Intra-pan "f" con Nations’ 1 

For Monozygotics r ((1 = 0 656 ± 048 
For Dizygotlcs i rf = 0 594 ± 042 

•These and all subsequent couclatums me calculated by the method of 
double entry (each twin being entered once ns an abscissa and once as an 
ordinate in the regression diagram) usual in twin studies in which there 
is no systematic ground for considering one of each pan to belong to ,i 
certain class 
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portant as heieditary segicgalion of genes in accounting foi in¬ 
dividual diffciences in fluency 

Applying now the approach by oonelation methods vve find the co¬ 
efficients to he as indicated m Table 3 


Collected for test attenuation these figures become lespectively 0 78 
and U /(), indicating again a veiy considciablc twin agiecmcnt in 
conttasl to the lack of agice.nent naturally found in the population 
at l.ugc But heie too the dififcience in favoi of gicatei lesemblance 
of monozrgotics cannot be accepted as moie than an indication, foi 
the diltcicnce is no gieitei than its piobable erroi (0 064). Again, 
if it yycic taken at its face value and employed in the foimuln 


__ ‘ m > d . , . 

~7 > wnjen expresses the vanancc clue to hciedity as a 

1 > in 

fiaction of that due to cm ironmcnt, we obtain a value for t 2 of 0 179, 
indicating that envnoninent plavs a latgei pait than heredity in 
deteimining fluency variations within the family 


D Analysis oi Results, with Regard to Perseveration 

Aftei examining the disti ibution of intin-txvin pait pcisevnation 
differences, .is shown in Figure 2, one is not suipiiscd to find on 
calculation that the icscmblance of monozygotic twins, as shown 
in the mean tliffeience, has no significant difference fiom that 
of dwvgotic txx’ins Indeed, tlie difference of inonozygotics is slightly 
gicatci than that of duvgotics, the figuies being as indicated in 
Table 4 

TABLE 4 

"P" Dn-HRiNcPs, Intra-Twin Pair 

Monn/\R(jiic iimus = 0 8635 ±0 085 or ±0 088 

Dizygotic twins — 0 6603 ±0 048 oi ±0 049 

Individuals ai landoni = 0 7379 ±0 025 or ±0 036 


Thcic is no evidence of an\ heicditaiy factoi in pciseveration; 
indeed, the difteicnce, such as it is, is in the wiong direction foi such 
an influence to he deduced The diffcience between dizvgotics and 
individuals uni elated is also scarcely statistically significant, being 
0 776±0 54 oi ±0 61 All examination of the ficqucncy distnbu- 
tions of mono- and dizygotic twin diffciences by means of chi square 
again icveals no significant divcigence between the two types of 
twins. 

By the couelation appioach, liowcvci, wc encountci positive evi- 
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FIGURE 2 

Distribution of u F' Differences 
Above lor 31 pairs of monozygotic twins 
Middle’ for 53 pairs of dizygotic twins 
Below for 120 individuals taken at random in 60 pans 
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dcncc that the l.ugei gioup of twins, at least, shows gieater per- 
sevciation resemblance than exists in the geneial population 

TABLE S 

__ “ P '‘ COKRELAT IO NS, INTRA-TWIN P UR 

For Monorygotics r = 0 101 ± 0 085 
_ Foi PizygotiC3 r = 0 465 + 0 051 


h Discussion or Anomalies in Relation to the Twin- 
Study Method 

l\vo unexpected divcigcnccs fiom pievious notions occui in the 
atovc obscivations Fust, in contiast to Yule’s painstaking reseaich 
deiuibed below, we find no hucditary influence in pciscvcration 
Second, the distributions of difteienccs of monozygotic twins, both 
in fluency and pctsc\eiation, but paiticularly in the lattci, show 
a small but excessive numbci of instances of veiy gieat twin differ¬ 
ence T licsc few highly cliveigent cases arc alone sufficient to account 
for the monozvgotic twin couelation in pciscvciation being actually 
inferior to that of dizygotic twins 

Inspection of the distnbutions of Figuie 1 almost suggests a bi- 
modahtv of the monozygotic gioup distiibution Calculation, how- 
ovei, fails to confirm this suspicion positively, chi square having a 
value of 2 865, giving P = 0.25 Similaily a test foi kuitasis shows 
that one sample in five fiom a normal distiibution would have as 
much km tnsis 

Nevcithelcss, there is at least a tendency in the appearance of the 
distiibution diagiam foi monozygotics to fall into two types, a mam 
gioup and a small numbci of nonconfoimists, which justifies our 
questioning whethci the calculation of naturc-nurtuic latios on tile 
assumption of a uniform monozvgotic twin type is sound. 

In the fiist place, psychoanalysts and clinical psychologists have 
suggested a "piotesl” icaction by which one or both of the twins 
icact away fiom the pcisonalltv type of the companion by reason of 
the need, felt by an individual conscious of his individuality, to distin¬ 
guish lumscif emphatically from anotlici being who resembles him too 
closely Lange’s study (13) of cnminal twins contains several stuk- 
ing instances of this semi-conscious cxaggciation of whatever slight 
dillci ences have been hi ought into being by the chance influences of 
environment 
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'f|ie opposing view, that monozygotic twins accept then icscm- 
blancc and grow to icscmble each othei moie when leaietl in mutual 
contact than when apait, is, of couisc, the commonly accepted one* 
von Blacken (1) has sticssed this in legald to appealance, and Gott- 
sclialdt’s recent suivcy (10) claims the same foi mental tcsemblantcs. 

The piotcst reaction may be lare, but it undoubtedly exists, and 
the present wiiteis have obseived m the clinic definite instances in 
which the chance development (thiough illness) of ccitam tiaits 
in one twin has foiccd upon the othei piecisclv opposite oi comple¬ 
ment.)! y cliaiactenstics 

Possible biological causes of anomalous monozygotic twins have 
also to be consuleied, though they aie not so convincing. 1 Gencinllv 
they could scaicely account foi the diftctenccs we aie considering, 
because they would piobably lead to the twins’ being classified as 
dizygotic on physical giounds, fiom the beginning. 

A method of testing the "luge to divergence" hypothesis by the 
picsent data suggests itself Most evidence (5, 7, 12, 16) indicates 
that the ie is a ceitain stability about the pcrscveiation index of 
every individual—a ceitain level congenitally or cnvnonmentallv 
acquired which has become most natural to lum and about which Ins 
score tends to oscillate with different states of fatigue and emotional 
adjustment. If now the individual forces himself to abandon that 
particular adjustment in ordci to dcstioy a too closclv sympathetic 
responsiveness to the pcrscveiation state of the other twin, it is 
leasonable to expect that distortion would occui m other features 
of personality stiuctuiallv dependent upon the first 
Now one of the picsent wi iters has observed in ease*, lepoited 
elsewhere (5, 7) that, as judged from a clinical standpoint, increased 
activity of the will and increased strain, which is typically accom- 

®It is considered possible, though extremely raie, foi a type of twin to 
arise midway between mono- and dizygotic forms, due to the feitilization 
of a divided ovum by two distinct spermatozoa 
The writers are indebted to Di. L S Penrose foi calling tlieii attention 
to another possibility suggested by Dahiberg (Twin Births and Twins (torn 
an Hereditary Point of View, Stockholm, 1926), namely, that distinctly un¬ 
like monozygotic twins may he produced by the vertical division, at the 
two or four cell stage of multiplication of an embro originally destined to 
produce a strongly asymmetric individual, Right-left asymmetiy seems to be 
established at a very early stage of cell division, but tl.cic remain many 
difficulties in this notion, one of which is the rniity of such strong asymmetry 
as would lead to the twin differences here undei obseiration 
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p.inicd by a ieduction of peiscveration index, frequently seems to 
IT"! 1 l n a dim *»ution of the individual’s natu.ai su.gcncj- and flu- 
icy o association If theic is any tendency f 0l the individual to 
‘ P constitutionally a ceitain level of peiscveration wc should 
( pcct tlic.cfoie, on tins line of icasonmg, that the mcmbei of the 
nmm l ,l r W W 1 f d | l,ced _ f” sevetation maikedly fiom the mote 
! KU1C , of ,l * fc,Iow twin would also ncccssanly distort, 
.imong othci things, his fluency scoie in the same duection 

1 «vp°thcsi» can icadily be put to the test, foi ,t implies that 
among identical twins "/>" and “F” intia-lvvm diftetences aie coi- 
ichUctl and piobably in a positive sense Con elating “F’ J and "P” 
diftci cnccs of the same twins without legald to the sign of the 
difteicncc we obtain 0 342 ±0 109, and, when the sign is taken into 
account, 0 165±0 117 Fox dizygotic twins, on the othci hand, the 
figuics axe icspectivcly 0 113±0 092 and —0,052±0.093 Evi¬ 
dently as oui hypothesis icquiies, the tendency to conelated divei- 
genccs is something which appears among monozygotic and not 
among ciizxgotic twins, 4 though the dxveigtncc of " P“ in one dncc- 
ticn docs not consistently xesult in a change of "F" in the same direc¬ 
tion It should he pointed out that the actual “P” and ,f F" scoies 
do not themselves coirclate, eithei for individuals in the monozygotic 
pairs (0 14±0 13) ni the dizygotic pairs (008±009) 

This finding that n JP" and *'F” ditfci cnccs aie couelatcd among 
monozygotics, the twins who differ most in “P“ tend mg to diftex 
most in Fj supports the influence that some soit of “piotcst” xe- 
action is occuiling stiongly in ceitain instances. As we have seen 
above, if a few anomalous and highly chvcigent monozygotic twin 
Pahs weic omitted, the "P’ J scoie lccords would show- gieatei than 
that found among dizygotics. In shoxt, oui negative lesult with 
icgard to heicditaiy influences in peisevcration cannot be set in the 
balance to nullify Yule’s positive finding. If accepted, howevei, this 
line of atgument implies that the use of monozygotic twins in 
licicdity studies, on the assumption that the members of each pair 
enjoy the same envnonment to the same extent as dizygotics, cannot 
be justified 

Fuitlicunoie this hypothesis tluows a distuibing light on the 


‘It is woitliy of note that the find mg with these factois stands in contrast 
to llit general iuIc pointed out by Thoindihe, that the differences of twins 
in various cliniacttnslics do not positively inteicoriclntc 
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commonly accepted facts and thcoiies residing the independence of 
"P“ anc j “]?“ as gencial factors Foi, if in anv pven individual an 
enforced modification of peiscveiation lesults m a coiiesponiling 
tlunge in fluenci, it follows that in the gcncial population some 
con elation of "P” and "F“ scoics might be expected It is possible 
that such a con elation, of small magnitude, docs exist: no exam¬ 
ination of a sufficiently laige sample of the population lias yet been 
published which would enable one to judge whether the small coire¬ 
lations sometimes found between “P" and " F " aic significant 0 Hut 
since the con elation is ceiUinly not of appreciable size we must 
conclude that this cooidinatcd change of "P” and r, F“ is sufficiently 
rare, at least in the mailccd foim observed in identical twins, to be 
swamped bv othei cnvuonmental and hcieditaiv influences deter¬ 
mining the vauancc of "P " and "F", or that it nccuis with equal 
frequency in consonant and opposed directions 

F Summary of Conclusions 

1 In "fluency of association” ("F" factor) members of twin 
pairs show grcatei similarity than is found among pairs of the gcn¬ 
cial population taken at landom. In "perseveration” {”P” factoi) 
the resemblance of twins is less mailccd, owing to tlicic being no 
significant resemblance in the identical twins (monozygotic) gioup 0 

2 In “fluency of association” both the mean intia-twin differ¬ 
ences and the correlation coefficients agiec in showing slightly gi cater 
resemblance of monozygotic than dizygotic (fraternal or unlike) 
twins of the same sex Calculations on the basis of these figuies show 
that environment is about eight times as efficacious as hcicdity m 
the production of the mean difteienccs between childien of the same 
family and five times as important in accounting foi vatiance within 
the family These conclusions legaiding “F” may ptcsumablv be 


The correlation repeatedly found is small and negative 
“For the benefit of nan-technical readers considenng first these conclusions 
apart from the main aiticle, some definition of these teuns is desuahlc 
Dizygotic twins develop from two distinct feiulized ova The individuals 
resemble each other no more than ordinary biothcis and sisters and aie 
therefore sometimes called "fiaternjl” twins They may be of like or 
unlike sex Monozygotic twins arise from the splitting of a single fertilized 
ovum into two dells which proceed to develop independently They aie 
rarer than di/ygotlc twins, are of the same sex and resemble each other 
so closely that they are also called “identical 1 ’ twins 
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earned over ducctly to ”C" 01 suigcncy 7 of tempciament, since it 
would seem likely that tlie incompleteness of correlation between ”F”~ 
and C is due only to functional fluctuation. 

Incidentally this discovery of the impoitance of environment in 
clctcimining the individual’s "F JJ endowment lends support to the 
fiist of the two hypotheses suggested elsewhcie, rcgaidnig the natuic 
of fluency (oi smgcncy), namely, that it is a function of inhibition 
(actually of deficiency of inhibition), inthei than of energy endow¬ 
ment (5, 7). 

3 lhcie is no ducct evidence in the above lesults that peiscv- 
ci ation is anything but a function of the individual's past experience 
and envnonment Since this conclusion contiadicts the tiend of 
some pievioits indiicct evidence by one of the picsent writers (5) 
and Rangachai (16) and the direct evidence of Yule’s icscarch (21), 
the conflicting evidence requires further examination and extension 
The picscncc of significant mean perseveiation differences between 
physically distinguishable races in the same cultuie (5, 16) could, 
if ncccssaiy, be explained bi less simple hypotheses than bet editary 
causation, notably by connecting the diftcicncc with environmental 
difteidices of social status oi subtle traditional influences. On the 
othci hand, Yule’s conclusion could be doubted because no positive 
evidence uf hcicditaiy differences appeared when her perseveration 
tests wcic scoied in the usual w«u, as heic But it seems more rea¬ 
sonable to look foi influences m our own icscarch which might be 
sciceiling the influence of lieicditv. Such an influence is described 
allot e 

4 Among monozygotic, but not among dizygotic twins, the pairs 
which diftei most in pelsevciation also tend to differ most m fluency 
of association This is compatible with the assumption of a specific 
divcigcnt “piotcst” inaction of identical twins to the unusual en- 
vnonment of then identically If “piotest” is substantiated, even 
as a idatively rare occurrence among identical twins, it vitiates twin 
comp.mson technique in mental heredity study, for the greatci 
cm uomncntnl divcigcncc of monozygotic twins hides to an indefinite 
extent the effectiveness of heieditv, Even when these aberrant spe¬ 
cial “piotcst” cases aic eliminated, howevci, lieicditv does not have 
.is gieat an influence as envnonment in dctciminmg either persev- 
n ation oi fluency status 

’Foi a dcacnption of ptrsi\ciation, fluency nnd suigcncy, as genera! 
tun pc lament factois, sec (8) 
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THE INTELLIGENCE OF FOSTER CHILDREN 1 ' 1 

Child Guidance Seivice of Sangamon County, Spang field, Illinois 


George S. Spelr 


Thcie have lecently appealed a numbei of studies (2, 3, 4, 5, 7, 8) 
tiom the Univcisity of Iowa purporting to indicate a gain in IQ 
when the child is placed in vniving stimulating envnonments* nuiseiy 
school, adoptive homes, and so on Conveiscly, these studies have 
indicated that childlen who aie in a non-stimulating environment 
(then own homes, or a pool oiphanagc) aie reduced to the level 
of the feebleminded. Simpson (1) in a lcccnt ciideal analysis of 
these studies has concluded that these lesults arc laigcly, if not 
cntiicly, due to “the pitiable inadequacy and shiftiness of the statis¬ 
tical analysis, and of the uttei lack of dependable evidence m support 
of the glamorous claims which aie made” 

The validity of the Iowa claims aie impoitant to child-placing 
agencies If these claims aie correct, they should have an impoitant 
influence on child placement policies, as well as on the educational 
pioccduics of school systems It, on the othei hand, these claims 
aie not substantiated by othei mvcstigatois, this information should 
be published befoic unwise foster home placements are made on the 
stiength of the Iowa claims. 

As a pait of a compichensive study of dependent children placed 
in foster homes by the Children’s Service League, the child placing 
agency in Sangamon County, we have been mteicsted in the mental 
development, as indicated by Stanfoid-Binct 70, of these ciuldicn 
in their own homes pnor to placement, and development aftei place¬ 
ment in foster homes 

All of these ciuldicn came fiom economically tmdcipnvilegcd 
homes They have been declaied dependent by the Juvenile Couit, 
guaidianship transfeued to the Children’s Seivice League, and placed 
in foster homes selected and supcivised by the Children's Service 

•“Received m the Editorial Ofhce on May 20, 1939 

’Read at the Symposium on the Constancy of the IQ at the 14th Annual 
Meeting of the Midwestern Psychological Association, Lincoln, Nehiaska, 
May 6, 1939. 
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League 2 The age at which they have been placed lias not been 
affected by any factoi othei than need. When the patents died, 
descitcd, 01 wcie declaied incompetent, all of the child ten undci 
16 veais wete declaied dependent, and placement and supcivision 
undei taken by the Clnldicn's Set vice League 
The homes from which these clnldien came wcie of ,i vciy low 
economic level In addition, many social factois combined to make 
these homes undesirable environments The paients weic, in many 
cases, emotionally unstable, alcoholic, iriesponsible, delinquent, un¬ 
concerned about rcgulai school attendance foi the clnldien, unedu¬ 
cated, and, in gcneml, unaware of oi umesponsivc to those duties 
which we noimally considet to belong to paienthood 

A landom sampling of 15 tiue homes shows extreme povcitv in 
cveiy case; eight of the paients aic mentally defective, as well ns a 
nuinbci of the collateral relatives; eight weic sexually degenciate 
and foui wcie known to be venereally diseased, in three instances, 
the fatlict had had incestuous relations with his daughteis; six of 
the parents were insane and in state hospitals and, in addition, at 
least two of the immediate relatives weic also insane, four of the 
paients weic alcoholic, foui weie dead, three had deserted their 
families. 

Thcie were 184 children in the group which \\c have studied 
Tliemothcis of 68 of these childicn are definitely mentally defective 
(median IQ, 49 0) and ate all confined in state institutions 3 The 
mothers of 57 children aic apparently noimal b\ social cntcna, but 
have not been examined The othei 59 children were selected foi 
study without tegard to the mental condition of the parents 
The IQ rcpoitcd is the 1916 Stanfoid-Binct in evciy case blit 
one, where the Kuhlmnn revision was used Clnldien 12 oi ovei 
wete generally examined befoie placement in a foster home but aftci 
dependency had been established Childicn under thiec or foui weic 
generally not examined foi one oi two veais Almost all the othei 
children were examined shoitly after placement 

Skccls and Fillmoic (4) have previously indicated a negative rela¬ 
tion between the length of time a child spends in his own econom- 


“These foster homes me for the most part boarding homes There are 
a few nee homes but no adoptive homes 

a A more detailed discussion of the mental development of tins inoun 
will appear soon (6) h1 
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ically undcipiivilcgcd home and the IQ. Our own data foi the 184 
childien show an almost identical trend, although the dcciease in 
IQ from childien placed before three to children plated after 12 is 
somewhat shaipei Table 1 shows a piogiesstvc decline in median 

TABLE 1 

Acr AT Pl.ACLMFN f AND BlNET IQ 

Children of Children Children of All 

feebleminded with normal childien 

motheis two tests motheis 

median median 

Age at Md Md Md Md 

Placement N IQ N IQ N IQ N IQ 

0-2 12 100 5 6 102 5 IS 99 9 27 100 3 

3- 5 19 83 7 20 84-5 29 90 6 48 87 1 

6- S 12 74 6 18 88 3 36 90 1 48 82 3 

9-11 9 71 5 8 88 7 22 91 8 31 81 6 

12-15 16 53 1 7 79 2 1 V 80 7 30 66,9 

Total 68 59 116 184 

IQ from 100 3 foi childien placed in fostci homes befoic three to 
66 9 foi childien placed after 12 

SimiLu results were obtained when wc considcied the 68 children 
of mentally deficient motheis, the median IQ falls from 100 5 for 
children placed before three to 53 1 for those placed aftei 12 
The same tiend is evident in the median IQ’s of the 116 othci 
children; thcie is a piogrcssive deciease in median IQ from 99.9 foi 
childien placed befoie three to 80 7 foi childien placed after 12 
Fifty-nine of these childien have been reexamined since placement 
in the fostci homes, Theie is no significant difference between these 
childien and the gioup as a whole The median IQ of tile childien 
placed before thice was 102 5, and there is a deciease to a median 
IQ of 79 2 foi those placed aftei 12 

The fostci homes in which these childien have been placed aie 
definitely supcnoi to then own homes and, in general, aic average 
or supcnoi homes in the community 4 They aic, in the fiist place, 
economically stable; theie is no mental deficiency or instability so 
fai as wc aie able to discover, in most cases both parents arc in 

‘'I Ins is the snhjcctnc estimate of the ti .lined social workers on the 
staff of (he Chihhcn's Service League based upon their familiarity with 
the homes in the community 
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the home, though occasionally a widow and a grown son nie used 
so far as investigation can dcteiminc, dice is no, unmoiahty, alcol o - 
bin m othei social deficicncv m the foster famih 1 hcv aic held m 
good icputc by then neighbor The children arc given icgula, 
medical and dental attention by the agency, aie we 1 fed, clothed, 
and housed, and attend school icgnlaily. If intelligence can be 
developed or impioved by stimulating envnonmcntal situations, .is 
Wellman suggests (7), we believe that it should occm m this situ¬ 
ation, after placement in this supcnot environment And, as mc.ismed 
by the Bmct IQ, it docs 

Thcic is a median gain of 5 1 points foi the gioup as a whole 
(sec Tabic 2). Childien placed aftci 12 made the gicatcst gain 

TABLE 2 

Act at Pmcempnt and Gain 


Arc at 
placement 



First 

Second 



median 

median 

Gun 

Number 

IQ 

W 

6 

102 S 

109 5 

70 

20 

84 5 

89 6 

5 1 

18 

88 3 

88 1 

— 2 

8 

88.7 

92 2 

3 5 

7 

79 2 

89 2 

10 0 

59 

88 6 

93 7 

5 I 


(9 0 points) Childien placed bcfoic three made the second laigcst 
gam (7 0 points) Children placed between thiec and five, and nine 
and eleven, made smaller gains (51 and 3 5 points respectively) , 
but the childien placed between six and eight showed a slight loss 
(,2 points) 

We may eonsidci the change m IQ in i elation to the level on 
the first test, as shown in Table 3 Grouping the childien on the 
basis of the first examination, we have six who die below 70; 29 

TABLE 3 

Initial Level and Amount or Gain 

First Second 

Classification Number IQ IQ Gain 

63 5 5 

87 7 7 5 

3 0 


Below 70 
70-89 

90 and above 


6 

29 

2 + 


63 0 
80 2 
105 t 


101 
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between 70 and 89, and 24 who me 90 oi above On the second 
test, aftci placement in a fostci home, those who weie below 70 on 
the hist test have made an avciage gain of 5 points, those who weie 
between 70 and 89 have gained on the avciage, 7 5 points, and those 
who were 90 oi above on the hist test gained an avciage of 3 0 points 
Table 4 piescnfa the data somewhat difteicnth. On the /list test, 


TABLE 4 

Cr ASSIHCATION ON FIRST AND SECOND TfST 


Classification 

on 

fust test 

Defective 

Classification on second test 

Dull Average Superioi 

Total 

Defective 

4 

2 



6 

Dull 

2 

17 

10 


29 

Average 


4 

1+ 

5 

23 

Supei ioi 




l 

1 

Total 

6 

23 

2+ 

6 

59 

six children 

aie classified as 

defective- 

—below 70 IQ On 

ictest, 


lorn of these aie still defective, but two have gamed enough to be 
classed as dull (9 ancl 11 points lespcctively) Twcntv-ninc childicn 
weie classed as dull on the first test, but, on the second examination, 
two have lost enough (19 and 5) to be classed as defective, and 10 
aic now classed as avciage Of the 23 children who weie fust classed 
as average, foui aic now dull, 14 average, and five supcuot The 
onlv child who was classed as supcnoi on the first examination is 
still supcnoi and has gained 14 points in IQ 

We have also considcied the telation between biitil oidei and the 
bchavioi of the IQ (Tabic 5) We classified out ciuldien into thtcc 


TABLE 5 

Birth Order and Binet IQ 


Sibling 

order 

Nuinbei 

Meehan 

age 

Fust 

median 

IQ 

Second 

median 

w 

Gain 

Oldest 

15 

92 

86 6 

94 9 

8 3 

Middle 

3+ 

80 

87 7 

S9 6 

1 9 

Youngest 

10 

74- 

91 5 

96 5 

5 1 


groups, oldest and only child, middle, and youngest child, As we 
would expect from the previous analysis of the data, the youngest 
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child h.v> the highest median IQ (91 5), the middle child is next 
(87 7), and oldest child is the lowest (86 6) These differences are 
not significant 

On the reexamination, the middle child made the smallest gam 
(19); tiic \oungest child gained moic than twice ik ninth (SI), 
and tlie oldest child gained more than foiu times as much (8 3) .is 
the middle chile! 

We mar summan/e the results of this studs huetlv. 

1 We have found a direct, negative ielation between the length 
of time a child spends in an economically iimlcipiivilcgcd home and 
the Binct IQ. When the home is patticulailv deficient, as in the 
case ivheic the motlici is mentally deficient, this relationship is even 
more maiked 

2 When placed m fostei homes supcuoi to then own homo, 
the gioup, as a whole, has gained 5 l points Childicn placed after 
12 and bcfoic tincc made the large-,1 gams. 

3 Children who vveic defective on the fiist examination tend 
to lcmain defective, the dull childicn made huge gams and the 
average childicn gained consistently, but in a lesser degicc 

4 When considcicd in i elation to both oidei, the oldest and 
youngest childicn made the gtentest gains, the middle child gaining 
only slightly 

5 The data indicate that the IQ of the child is directly affected 
by environmental conditions, it is depressed l>v mfcirot m limited 
environmental stimulation, and increases when the child is placed m 
a supcrioi envhonment 

There aic several limitations to the present study, am! we believe 
these should be further investigated. 

1. The interval between tests should be important, if children 
gain as a result of placement in the foster home. Our eases aic ton 
few to permit thorough investigation of this aspect of the problem 
For the piesent, we can only say that the test-ictc^t inteival for 
the group shows no relation to gam on ictcst (/= 02). We should 
like to know the effect of varied inteivals between tests, for children 
placed ii\ fostei homes at the same age, 

2 We should like to know the effect of vaiicd intervals between 
tests for children of the same initial level of IQ. 

3. The effect of different placement ages fm childicn of the 
vame initial IQ level should lie investigated 
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4 Wc need to study more carefully the level of tJie foster home, 
the disciepancy between tins level and that of the tiue home, and 
tlie iclationship between these factors and those already studied 

5 We should know whether the sibling order in the true home 
is maintained in the fostci home and, if it is not maintained, the 
iclationship this has to mental development 
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STUDIES IN ANIMISM III ANIMISM IN FEEBLE¬ 
MINDED SUBJECTS'* 

Depai Intents of Psychology, University of Ncbiaska and Umvcisify of 
I irqtma, and the loiva Child IP el fait Rcseaich Station 


Roger W Russell, Wayne Dennis, and E Elton Ash 


A Introduction 

Russel] and Dennis (3) have described a standardized pioceduic 
which makes it possible to classify ehildien into the foui stages of 
animism outlined by Piaget (1) and, by so doing, permits an objec¬ 
tive study of the development of animism. 

The senioi author (2) has investigated the developmental couisc 
of animism in a gioup of 774 noimal children and obtained lesults 
that in gcnetal conoboiatc Piaget’s analysis These subjects were 
divisible into three groups— uiban, subutban and nuat—so selected 
because of the belief that the development of animism might be 
influenced by cxpejiencc with or acquaintance with natural phenom¬ 
ena. In this legard one would expect the suburban children to have 
moie contact with nature than the uiban ehildien and the mial clul- 
dicn more than citliei of the othei two gioups. Coinpaiable mental 
and chronological age levels weic studied and the fact that theie were 
no significant diffciences in the development of animism between the 
three gioups and that whcie the difteienccs did appioach significance 
they favored the urban gioup over the suburban and rural gioups 
indicate that this paiticul.u type of experience is not an influencing 1 
factor 

The present experiment is concerned in a still difleient manner 
with the stud\ of the effects of expenence on the development of 
animism Feeble-minded subjects have been selected for examination, 
since, by comparing these subjects with noimal ehildien of the same 
mental age, it will be possible to study the influence of additional 
years of cxpcucnce on the manifestations of animism when mental 
age is held constant 
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E. Subjfcts 1 

Four hundred and tliiity feeble-minded subjects were examined 
during the progress of the expenment. Two bundled and fifty-dive 
of these weie patients at the Lynchburg State Colony in Vngmi.i, 
and the other 175 lcsidcd at the Wientham State School for the 
Feeble-Minded m Massachusetts The Viiginia group, which we 
shall lefci to as the "L" group, ranged in mental age from 2 years 
11 months to 11 years 7 months and in chronological age from 8 
years 0 months to 64 ye,us 10 months The Massachusetts group, 
hereafter spoken of ns the n W” group, ranged in approximately equal 
numbers at each age level fiom a mental age of four through a 
mental age of ten and wcie all within a chronological age langc of 
from 7 years 2 months to 20 years 10 months. 

Some of tlie "V‘ group subjects and most of the “IF" gioup 
attended special classes and seemed as much educational training as 
then ability warranted, and all but the most severely handicapped 
had occupational duties to perform. Tire amount of lime that the 
subjects had lived at the institutions varied considerably, some having 
spent a great amount of then lives theic and others having been 
recently admitted. 

The subjects had all been examined by the staff psychologists soon 
after admission to the institutions Since these tests, individual 
Stanford-Binets, had been given over a period of several years it was 
necessary to obtain the mental age of each subject at the time of 
out examination This was accomplished by converting the usual 
fonn of the equation for deriving the Intelligence Quotient to the 
form 

MA^IQXC.I 

Thus, knowing the Intelligence Quotient of the subject at the time 
of intelligence testing and the chronological age of the subject at 
the time of examination for stage of animistic concept, it was possible 
to obtain lus mental age at the time of our questioning. This pio- 

l The writers wish to acknowledge the assistance rendered l>j Dr G 
B, Arnold, Superintendent of the Lynchburg Slate Colonj foi Epileptics 
and Feeble-Minded, Dr, W. S, Raymond, Supciintcndeut of the YVrcntlmm 
State School for the Feeble-Minded, and the othci members of the staff 
at these two institutions foi then valuable assistance dm mg the collection 
of the data. Particular thanVs are due Mr John N Buck ami Miss Ruth 
Pronty, psychologists nt the two institutions respectively, foi the use of 
their intelligence test results. 



ROGER W RUSSELL, \Y UN It DENNIS, AND F ELION \SIl 59 


ccdlire is based upon two assumptions, foi which theie is considerable 
evidence Fust, it is necessaiy to assume that the Intelligence Quo¬ 
tient is relatively constant in the feeble-minded, and, second, a basal 
chronological age of 14 is taken foi .nil subjects 14 oi above 2 
The "L" group subjects wcic divided into two gtoups on the basis 
of chionological age, tile “L-l” group (130 subjects) being below 
21 yeais of age and Gioup "L-2” (125 subjects) being 21 oi above 
This was done m oidei to compaic the “L-l” gioup with the f, ty" 
gioup, all of whom weic below 21 yeais in chionological age 
The method described bv Russell and Dennis (3) and employed 
in the study of notmal chiltlien was used tlnoughout this tcse.uch 

C Results 

1 Classification into Stages 

Of the 430 feeble-minded subjects examined only lire had sys- 
tematic distinctions between the animate and the inanimate which 
wcie not in accoid -with any of the foui stages This means that of 
the subjects othci than those in the No Concept gioup, of which 
time weic 98, 98.5 per cent of the feeble-minded weie classifiable 
into the designated stages of animism 

2 Con elation of Stage with Mental Age 

The coefficients of Mean Squaic Contingency foi tile iclationships 
between mental age and the stage for the three feeble-minded gioups 
and the combined noimal gioup aie given in Tabic 1. 

TABLE 1 

COEIFICIENTS Or MEAN SQUARE CONTINGENCY' TOR THE Rci ITIONSIUP BETWEEN 

MA and Stage 


Group "C n 

"IV" 0 71 

“L-1” 0.62 

‘‘L-2” 0 61 


Combined normal 0 59 


The fact that the coefficient which was obtained foi the ”W" 
gioup is highei than that wliich cliaiacteuzed the otliei gioups is 
probably due to the fact that time were moie c.iscs at the lowct 
mental age levels in Gioup "W " This group was selected so as to 

Subjects who li«ul been tested at ages beyond 14 yeais lequued no ticat- 
ment of their ftl / scores These compmed a laige numbei of the subjects 
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contain approximately 25 cams .it each mental age level ftom fom 
to ten, wilei cas the othci groups contained relative^ few cams below 
the six ycai mental age level. 

Coiisideung the fact that the animism examination is a relatively 
short piacechnc, often taking no more than five minutes, llic coue- 
lations between Stage and mental age me smpnsmglv high Ncvci- 
thcless, they aie not high enough to pci nut .item arc mdivulu.il pic- 
diction of Stage fioni mental age 01 of mental age fiom Stage 

1 Campansou of Feeble-Minded and Wot nml Subjects 

Foi companion with the noim.il duldicii theie me sunicient sub¬ 
jects to valiant tieatment in teims ot pcicent.igcs only foi mental 
ages 6° to 9 U inclusive This mtciv.il includes 66 pci cent of all 
the cases 

Figme 1 shows the piogrcssion of stage with nicni.il age fm the 




FIGURE l 

6°-7 u and 8°-9 u mental age intervals At the \mmgci mental age 
level the feeble-minded and noimal gioups aie essentially similar, 
There aie mote feeble-minded at the No Concept level, the Cutical 
Ratio for the difference between the gioups being 2 01, but, con- 
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vcisely, thcic are moie noimals at the Stage 1 level, the Critical 
Ratio of the difference bung 2 50 At the Stage 2, 3, and 4 levels 
and in the Special Concept group both feeble-minded and nounal 
subjects aie equally distiibuted 

Significant diffeiences appear at the 8°-9 u mental age mteival and 
favor the feeble-minded group as more advanced in animistic concept. 
At this mteival theic are moie normal than feeble-minded subjects 
at the Stage 1 level and more feeble-minded than noimals at the 
Stage 4 level, the Cntical Ratios of these diffeiences being 4 26 and 
5 57 respectively 

4 Effects of Advanced Chi analogical Age 

In ordci to determine the effects of the added years of cxpcilcnce 
of the feeble-minded subjects, compai isons weie made at mental age 
levels of 6°-7 u and 8°-9 u between the feeble-minded subjects under 
21 years chronological age and those 21 oi above. 

Figuie 2 shows the piogicssion of stages foi these gioups It is 
immediately apparent that the subjects 21 yea is oi above in chron¬ 
ological age aie more advanced than those under 21. The Critical 


100 r y A - ^-7 U 


75 


0 UndDi- 21 yrr. 0 A 
9 Over 21 yro. C A 
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Ratios foi the difference- at the 6"-7 11 mental age uitcival at the 
Stage 1, Stage 2, Stage 3, and .Stage 4 levels aic 3 95, 1.51, 1 69, 
and 133 le-pcctivelv and at the 8 n -9 u mental age uitciv.il at the 
Stage 1, Stage 3, and Stage 4 levels, 3 36, 1 62, and 1 68 icspec- 
tivcly. 

The differences between the two groups of subjects umlci 21 \c,iis 
of cluonological age, the “Z-i” and the "U'“ groups, were in no 
instance reliable 

D Summ \r\ and Discussion 

'flic data here picsentcd show clearIj' that subjects uho have been 
at a given mental age for several vcais .lie moie advanced in icgaid 
to then concepts of animation than cluldicn who have just icached 
the same mental level. It has also been shown that the oldci feeble¬ 
minded subjects, who have been at a given mental age foi a con¬ 
siderable penod of time, ate moic advanced in the animistic scale 
than are the vounger feeble-minded subjects. In other winds these 
approaches have indicated that with subjects of the mental levels 
heic dealt with, age is a vaiiable which affects the development of 
ideas when mental age is held constant by an apptopuate selection 
of cases. 

It may be suggested as an alternative explanation of the advance¬ 
ment of the feeble-minded subjects that they live in n ruial enviion- 
ment The Wicntham and the Lynchburg colonics aic faun colonics, 
and nearly all members paiticipatc in faim activities. In this connec¬ 
tion, attention must he called to the fact that one of our normal 
groups also was decidedly ruial in chnractci Since no differences 
were found between notinal lural and urban gioups the differences 
between the ruial noimal group and the feeble-minded subjects is 
as great as the diftciences between the combined noimal gioups and 
the feeble-minded This consideration shows that an explanation of 
terms of ruial environment is not tenable 

We would suggest that added veats of experience aftect the con¬ 
cepts of the institutional subject by pioviding a gicatci likelihood 
that the subject will notice characteristics of objects which have 
previously escaped his attention, and by pioviding increased oppoi- 
tunitics to hcai and to assimilate adult concepts, This statement, 
howcvci, must be taken ns a suggestion and not as a conclusion. 
In no sense can it be said that we have observed the processes by 
which an oldei subject acquiies more mature ideas, 
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Thus fai we have dwelt upon the positive iole plaved by age or 
experience in the development of animistic concepts, but oui data also 
show the gic.tt limitation u Inch mental age places upon the effective¬ 
ness of expeilence Our figures have compaied the feeble-minded 
subjects with child 1 cn of the same mental age If, on the othei hand, 
we compaie feeble-minded adults with noimal adults vve see how 
lelntivelv ineffective is expcuence when the mental level is low 
Studies in piogi ess show that piacticallv all adults of average 
intelligence ate in Stage 4 In contiast to this, the adult feeble¬ 
minded subjects of mental age 6 rt -7 11 <uc in Stage 4 in only 22 pci 
cent of the cases, and those of the 8°-9 !1 level are in Stage 4 in only 
43 pci cent of the cases. The comparable figuies foi noimal childi.cn 
aie 13 per cent and 6 per cent (2) While the comparison between 
the fceble-mmdcd adults and the noimal childien of the correspond¬ 
ing mental age shows the feeble-minded to be moic advanced than 
the childien, it must be borne in mind that m regaid to their ideas 
of animation the feeble-minded adults ate ncarei to the childien 
than they arc to the adults. 
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THE RELATIONSHIP OF IQ TO HEIGHT AND 
WEIGHT FROM THREE TO FIVE YEARS' 1 

Developmental Health Inquny, Lahomtoiy of Anatomy, U'esiein Reset ve 

Umvei sity 


Evelyn Katz 1 


A Tun Problem 

The piescnt investigation is an attempt to dcteirame the relation¬ 
ship at the preschool level ot height and weight to intelligence as 
measmed by the Stantoid-Bniet test Specifically, the pioblcm le- 
solvcs itself into two questions• («) Wlut is the conclalion of height 
and weight with 10 duiing the penod fiom thice to five years? 
( h) If childien of these ages aic divided into ”vciy supenor,” 
"superior,” and “avciage” gioups on the basis of IQ, will the gioups 
show differences in height and weight 7 

Beginning with Puitei’s investigation in 1892, numcious attempts 
have been made to estimate the degree of lclationship that exists 
between mental and physical tiaits. The majority of these studies 
can be cnticizecl citliei because ot inadequate statistical ticatmcnt, 
lack of a satisfactoiv cntcrion of intelligence, oi failuic to contiol 
such factors as age, sex, race, and socio-economic status A com- 
pichcnsive and critical lcvicw of the literatuic in this field up to 
1930 is given in Patcison’s Physique ami Intellect (7). Patcison 
concludes that the gencial trend is toward a small positive con ela¬ 
tion between mental and physical tiaits Jones, in two subsequent 
i cviews (5, 6), suiveys the liteiatuie up to 1936 and ailives at 
substantially the same conclusion Patcison noted a deaitli of evi¬ 
dence on the lclationship between physical and mental tiaits below 
school age Moieovci, the situation has not matenally changed 


■"Recommended foi publication by Di Theodoie T Zuck, and received 
m the Editorial Office on June 6, 1939 
lr rhc writer wishes to acknowledge hei indebtedness to Di, L Dewey 
Andeison foi many valuable suggestions dining the course of the study, 
to the late Di T Wingate Todd foi making the physical recants available, 
and to the staff mcmhcis lesponsjblc for collecting the physical and psycho¬ 
logical data 
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since 1930 Only two studies which attack lhe pioblem at the pie- 
school level have come to the wiitei's attention 

Bayley (1) iepoits a study of appioximately 50 children who weic 
obscived at legulm intcivals up to six years of age None of the 
physical ineasmcinents showed any significant icl.itumsliip to the 
psvcIiologic.il measui cincnts 

Honzik and Jones (+) obtained mental and anthiopwnctnc me.is- 
uicmcnts on 127 boys and 125 gills between the ages of 21 months 
and 7 yeais, compiwng a icpicscntativc sampling of the population 
of Beikeley, California They used the California Picscliool Mental 
Scale tluough five yeais and the Stanfoid-llmet at stv and seven 
yeais The conelatiom of height and mental test semes langed fiom 
.07 at three years to 21 at seven yeais foi gills, and fiom .02 at 
three veais to 18 at seven unis foi bo\s Foi weight and mental 
test scoies, the cot relations ovci this same pcimd i.inged fioin — 04 to 
.12 foi guls, and fiom —09 to 20 fot hoys. 

It is icasonabie to assume that the wealth of maten.il on the 
older as coinpaied with the youngci ages is not an indication of the 
ldativc significance of the ptoblcm at the two pmods 'Die period 
below six ycats would appeal to be an impoitant one to investigate 
whcnevci the pioblcm is that of dctcimining iclatimiships between 
difteieiit phases of development. It is possible that dining these 
years, when growth is piogicssing at a lapul rate, the i el at ion ship 
between traits is diffcicnt from that found dining pci mils of slowei 
growth, Theic is ceitainlv no justification fin assuming that the 
slight emulations between mental and physical Halts found above 
six yeais would imply a similai lclationslup below six. One ma\' 
conclude, then, that the small amount of matciul on the pi (school 
yeais is not due to the unimpoitance of the pioblem but l.ithei to 
the inaccessibility of subjects The longitudinal icumls of physical 
and mental growth collected bv the Developmental Health Inqunv 
make possible contiibutions to this field of investigation It is hoped 
that the study may be continued as data aic collected on these cluldicn 
at latei ages 


II Tiil Mi i hod 

The child ion used in this study aic 112 bins and 117 guls fiom 
the longitudinal growth pioginm of the Developmental Health In- 
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quay Eiuollment on the senes is accomplished thiough the pedia- 
tncian, who lecommends a child foi observation only if he is fice 
ftom gioss physic.nl and mental defect As one might expect wlicic 
voluntary coopei.ition of patent and pediatucian is the basis foi 
selection, the subjects aic drawn pnmaiily fiom the upper socio¬ 
economic gioups in the community In lacial backgioimd the thil- 
dicn a 1 e, with few exceptions, of Ameiican-boin paicnts of Noith 
Euiopcan stock 

The piogiam of the Inquny involves periodic measuiemcnt of 
the child at tluec-month intcivals duimg the first \eai, semi-annu- 
ally ft6m one to five vcais, and annually aftei live years Each 
child is examined as ncai as possible to Ins buthdatc and to the exact 
three- oi six-month lnleival between. In pmcticnlly all instances 
examinations arc made within a pcnod of two weeks bcfoie oi aftei 
the exact buthdatc Foi the present investigation, children weic 
selected who had had legular examinations at six-month intcivals 
fiom three to five yeais inclusive In a few instances, linwevei, one 
oi moic complete examinations weie missed 

This study was limited to the thiee- to fivc-veni-old childien foi 
two main icasons Fust, thetc was a luigc gioup of children who 
had icccivcd legulai physical and mental examinations at these ages 
Secondly, the old foim of the Stanfoul-Binct test had been used 
consistently duimg tins pcnod The study Mas cut oft at three vcais 
since below that age a Binet IQ is not a satisfactoiy mcasuie of 
mental status, it was impossible to continue the study bevond five 
veais because a laige piopoition of the children had not vet leached 
their sixth bnthday 

Among otlici mcasiues the following data weie available foi 
each child at each age studied Stanfoid-Binet I0 ) height in milli¬ 
meters, Height m pounds 

The psychological examinations mcic adnnnisteied by experienced 
cxamtncis, all of whom had had giaduate weak in psychology as 
well as testing experience. The plnsical nicasuiements weie made 
cithei by a physician oi undci the supeivision of a physician on the 
Inquuv staff 

Two gcncial techniques were used in analyzing the data, the 
coiidational technique and the group-diftercncc appioach The fiist 
method involved obtaining coiiclations between height and IQ and 
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weight and IQ toi each sex at Lach age Since this is the usual 
method of studying relationship, it permits companions between the 
icsults of the ptesont study and those of othei invcsligatois. How¬ 
ever, it lias the disadvantage of icqumng the use of cveiy psycho¬ 
logical test lcsult obtained on the child It is not uncommon to 
find, especially in vciv voting cliilthcn, one 01 two test semes which 
can in rio sense he lcg.uded as lcpiescntntivc of the child’s ahility 
When such scoics aic included in cmielations, the umeliability of 
the mental mcasuiCinents in.tv aftcct the size of the cmlel.itions It 
seems icasonable to expect a moie icliahlc mc.tsuic of a child’s ability 
when sevcial examinations aic considcicd than when an estimate 
is based upon the icsults of a single examination In oidci to test 
the hypothesis that the couclations of IQ with height and weight 
might be raised by adopting a moie ichablc mcastiie of intelligence, 
they weic computed by using fin each child the median of five IQ's 
obtained in examinations fioni thiec to five veais. The couclations 
seemed by this pioceduic weic then conip.iicd with those using the 
IQ at eacli age ns the valiable. 

A second attack on the piobltm was made by the method of gioup 
differences, on the assumption that even when the con elation between 
two vaiiablcs is small, gioups that aic at opposite extremes in one 
vauable may show a concsponding diftcicnce in the othei vauablc 
That is, even if a lclatively low condition wcie found between 
height and intelligence, a companson of the height of Uvo gioups 
widely sepalated in dcgicc of ability might yield a significant dilfci- 
ence Conscciiicntlv, foi the piescnt study, thiee gioups of chikheii, 
an “avciagc,” a “superim,” and a "vciy supeiim” gioup weic used 
In order to make failly ceitain that the gioups leally icpiescnted 
different dcgices of mental ability, the median 10 of five examina¬ 
tions rathei than the icsults of a single examination was again 
adopted as the better measure 

A total of 135 subjects was selected, divided into thiee* gioups 
of 45 each, on the basis of ability (n) a “vciy supcrioi” gioup 
composed of 21 boys and 24 gnls whose median IQ 's on examinations 
fiom thiee to five veins wetc oici 125, ( b ) a “supeiim” gioup, 
composed of 20 hoys and 25 gills whose median IQ's on examinations 
from three to five ycais weie between 110 and 119, ( ( ) an “aveiage” 
group composed of 25 boys and 20 gills wdiose median IQ’s on 
examinations fiom thiee to five veais wcie between 90 and 105 
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It was impossible to seune enough easts twin the population 
studied foi an adequate sampling of a below-avemge gioup 

C. The Resulis 
1. The Coi i elntional Method 

The conehtions of IQ with height and weight aie given m Tables 
TABLE 1 

CtlRHrL1TJ0V3 BfcTWLIV IIUGHT AMD ACTUAL IQ AMD HtlOJIT \\D MtOIAN 

IQ irom Tfiril ro Five Yl\rs 


Age 

iY 

Male 

R 

PC 

A' 

Female 

li 

PL 

3 yrs 

3 Vi yis 

4 yis. 

Wi yrs 

5 yis 

100 

108 

107 

108 
105 

— 083 

— 05(1 
—• 042 

00+ 

027 

±067 

±065 

±06+ 

±065 

±066 

Ulna] IQ 

107 

m 

11+ 

115 

110 

312 

268 

278 

362 

220 

±059 

±059 

±058 

±055 

±061 

3 yis 

107 

— 0<19 

Median IQ 
±065 115 

399 

±053 

V/i yis, 

108 

— 071 

±065 

115 

366 

±.055 

4 jrs 

107 

-029 

±065 

11+ 

359 

±055 

4 l /i yrs 

108 

— 019 

±065 

115 

385 

±05+ 

5 yrs 

105 

019 

±066 

11+ 

39+ 

±053 


TABLE 2 

CORRELATIONS IUIKI1K WbtGHI AND ACTUAL IQ AND WlIGHI AND MEDIAN 
IQ FROM Thiicl IO Five Years 


Male Female 


Age 


A r 

R 

PE 

N 

R 

PE 





Actual IQ 



3 

vis 

10+ 

OH 

±066 

110 

180 

±062 


yrs 

111 

— 075 

±06+ 

115 

28+ 

±058 

+ 

vis 

112 

— 070 

±063 

116 

288 

±057 

4/4 

Yrs 

112 

006 

±06+ 

117 

222 

±059 

5 

yis 

106 

— 017 

±065 

111 

257 

±,060 





Median IQ 



3 

vis 

111 

— 042 

±06+ 

115 

310 

±057 

3 1 j 

yrs 

111 

— 063 

±06+ 

117 

328 

±055 

+ 

yis 

111 

— 05+ 

±06+ 

115 

34+ 

±056 

4 r -j 

MS 

112 

001 

±061 

115 

315 

±057 

5 

vrs 

107 

— 025 

±065 

113 

266 

±059 
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1 and 2, using ns the measure of intelligence both the <tclu.il IQ 
obtained at each age and the median IQ of the examinations fiom 
thiee to five jeais Table 3 is an evaluation of tlie diffciences be¬ 
tween the corielations of the two sexes, 


TAM E 3 

DiFFbRt nci s Bnimw Dens and Giris in mi C'oRRii\nnss oi IQ VVim 
Hnonr and JQ Wiiii Wpkjii 



Actual IQ 


Much in !() 





Dilf 



Dilf 

Age 

Dtff 

PL >nu 

> F W 

Dill 

".Ml, 

71/4 ui/r 




II i i/f/it 




3 yrs 

393 

± 089 

142 

m 

± OS! 

5 57 

3 l A yrs. 

318 

±087 

3 6f» 

437 

± OSS 

5.14 

4 >TS 

320 

±087 

3 68 

388 

±085 

4 56 

¥/i yrs 

358 

± 085 

4 21 

104 

± 084 

4 81 

5 yrs. 

193 

±090 

2 14 

375 

±085 

1 11 




If no hi 




3 yrs 

,139 

±091 

1 53 

352 

±086 

109 

3J4 yri 

.359 

±086 

4 17 

391 

±085 

1 60 

4 yrs. 

358 

±085 

4 21 

39S 

± 085 

V 68 

V/ 3 yrs 

216 

± 0S7 

2.48 

301 

± 086 

3 53 

5 yrs 

274 

± OSS 

3 11 

291 

± nss 

3 31 


The most stnlcing result found m these tables is the marked sc\ 
diffcicncc in the magnitude of the conclations Km tlie girls the 
correlations between the physical ami psychological measmes aie 
all low but positive The coricsponding conclations foi the hoys 
hover around zeio, with a laigci numbet of negative than of posi¬ 
tive coi relations, The cntical ratios of these sev diftcicnccs me 
uniformly high when the median IQ is employed, indicating, .it 
each age foi hath height and weight, 99 or mine chances m 100 
that them is a tiuc sex difference in the degree of i chitKinship of 
the physical to the psychological measures. Tlie sex diftcicnccs au* 
less pronounced uhen the actual 10 is used as a v.mable, the critical 
ratios in several instances falling well below the cntcuon of statis¬ 
tical significance Nevertheless, even with this measure of mental 
ability theic is no single case in winch the condition foi the Inns 
equals or exceeds that for the girls 
The sex difference mav also be stated in .meithci wav 'The pi till¬ 
able eiroi of a coiielation of zero foi 113 to 117 cases, ilie numbei 
of girls on which the conelatrons of median 10 with the physical 




LVLL \N KAi/ 


71 


measures weic based, is between 062 and .063 At each age studied 
the couel.itions of height and weight with median IQ aie gicntci 
than foui tunes this piobable enoi, which means that theic are 
moic than 99 chances m 100 that the hue coirelations between 
these measuies aie gicatei than zcio Foi the hoys, on the othci 
hand, the correlations .nc all close to zeio oi have slightly negative 
values, showing a complete lack of lelationship between the van- 
ublcs 

The same tiend is present in the conelations of height and weight 
with the actual IQ at each age With the exception of the thiec- 
ycar correlation between weight and IO and that at live ycais be¬ 
tween height and IQ, the couclations foi the girls ,ue all gieatci 
than four tunes the piobable cuor of zero conelation Foi the hots 
the evidence is consistently in the dnection of a lack of conelation 
between IQ and the physical measuies 

Companng the correlations obtained when the median IQ is used 


TABLE 4 

Differences Between Correlations or Actual IQ With IIllght and 
Weight and of Median IQ With Height and Weight’ 1 * 


Age 


Male 

PE <lift 

Diff 

PE •HU 

Female 

_P‘JL 
pc m 

3 yis 

014 

±034 

II ay hi 

41 

087 

± 035 

2 49 

3 Vi yrs 

-,021 

± 032 

— 66 

098 

± 033 

2.97 

4 yrs 

013 

± 029 

45 

081 

±,029 

2 79 

V/i yis 

— 023 

± 027 

— 85 

023 

± 029 

79 

5 yis 

— 008 

± 034 

— 24 

174 

±034 

5.12 

3 yrs 

— 083 

± 033 

II'CIO lit 
—2 52 

130 

± 037 

3 51 

iy 2 yis 

012 

± 036 

.33 

044 

± 036 

1 22 

4 yrs 

Old 

± 029 

5S 

056 

± 029 

1 93 

4 'A yis 

— 005 

± 025 

— 20 

093 

± 027 

3 44 

5 yis 

-008 

±035 

— 23 

009 

±036 

25 


**Tlie formula used for calculating the piobable tnoi of the diffeience was 
PE m ~ PEf 4 PE~ ZrPE-yPE* wlicic 
PE^ — the probable enoi of the conelation using the actual IQ 

PE n — the probable error of the conelation using the median IQ 

t — tlie torrelution between the actual IQ anil the median IQ 
*-+ indicates that the loi relation is lnghei with the median IQ 

— inditales that (he correlation is highei with the actual IQ 
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with those obtained with the actual IQ, it is appaicnt that foi f^uls 
the formei mcasuie yields lughci conel.itions at lvhV age foi both 
hciglit and weight In Table 4 these dilteicni.cs aic evaluated, In 
spite of the main low ci ltical latms, it is woith noting that no ex¬ 
ception occur 1 ? in the dnection of the diltciomr 'I'lie data foi the 
boys, on the contiaiv, picsent no consistent Lieml, many of flic coi- 
iclations being highci with the actual 1(J than with the median JO 
Thus it appeals that wlicic some lclationslnp exists between tlie JO 
and another vaiiahle, as it does foi the gills with both height and 
weight, using a moic reliable nicasuic of IQ than that obtained on 
a single examination tends to raise the con elation 

2. Method of Group Drfjn cutes 

The following tables summarize the lesulis of a compaiison of 
the physical mcasuicments of the thice ability giuups 'Table 5 
picsents the means and standaul deviations in height (ixpiessed 
in tcuns of standard scoies) foi the ability and sex gioups at each 
age. Raw scores wcic convcited into standaid sioics because it 
was the wiitci’s otiginal intention to combine the data of the two 
sexes. AVhcn marked sex difteienus weie noted, this became nn- 

X-M 

possible. The foi mu la used to obtain the standaul umc was - 

ST) 

in which X refers to the raw scoic, and ill and SD icIim to the mean 
and standaid deviation of the paiticulai age-sex gioup based upon 
all the Inquiry cases To facilitate calculations each sigma scoie 
was increased hy five. In Table 6 the difteienccs between the 
ability gioups and the significance of these dillcicnccs aic given 

It is again evident that the iclationsliip between height and men¬ 
tal test score differs foi the two sexes Foi hoys the cntical intios 
are so small as to indicate no real difteienccs between the ability 
gioups In fact, m the compaiison of the siipeuor with the aveiagc 
boys, the small diffcicnees obtained aic in favoi of the lower intel¬ 
ligence gioup In striking contiast to these negative results is the 
pictuie of clcai-cul dillcicnccs foi the gals A compaiison of the 
"vciy supeiioi” with the "avciage” gioup yields cntical ialios of 
ovei tinec at each age, and consuleiing the small uumhci of cases, 
'the ratios obtained in the compaiison of the "supenoi” and “uvei- 
age” gioups aic of sufficient magnitude to slum a definite tiend 
The smallct ratios foi the difteienccs between the "vciv supciioT’ 
and "supciioi” gioups point meielv to a tendency foi the lcsiilts 
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TABLE 6 


Difi'erpncis isr Ilucitr JJtnvEtN “Vir\ Summit," “Superior,” and 
"AVMAGJ” CiRUUPS 


Age 

to 

% 

Di! 

3 yrs 

4- 2101 

A Iale 

"J’t'iV sttpcnoi” mill "SttPnioi" 
2960 

71 

3'A yn 

4- 2240 

303 1 

74 

4 yrs 

+ 1375 

3135 

60 

4 Vi yn 

+ ,2610 

2819 

93 

5 yrs 

+ 2010 

3092 

65 

3 yis 

+ 1376 

"I eiy suficnoi" ami “ hviaoi" 
3007 

46 

3]/i yis 

+ 0540 

2924 

18 

4 yrs 

+ 0050 

2996 

02 

\ X A 

+ 0740 

.2731 

27 

S yrs, 

+ 0840 

3065 

28 

3 yrs 

— 0725 

u Snl>ei ioi" a/hl “ /i •entire" 

2711 

.27 

3/ yrs 

- 1700 

2819 

60 

4 yrs, 

- 1825 

.2793 

.65 

•\-A yrs, 

— 190U 

2634 

72 

5 yrs 

— 1170 

3213 

.36 

3 vrs 

+ 3642 

Ian ale 

"Very snfirrior" ami “Vnjimor" 
2660 

I 37 

3'A yrs, 

+ 3860 

2765 

1 40 

4 yrs 

+ 2770 

,2716 

1 02 

+V£ Y rs ' 

+ .3450 

2731 

1 26 

5 yrs 

+ .3500 

2786 

l 26 

3 yis 

+ 1 2232 

"I'eiy sufienot" mul ".Ivctane“ 
3232 

3,85 

3/4 yrs 

+1 2220 

3406 

3 59 

4 yrs 

+ 1.1245 

3067 

3 67 

4 ]/i yrs 

+ 1 052S 

3062 

344 

5 yrs, 

+ 1 1425 

3137 

3 64 

3 yrs 

+ 8590 

"Stt/>ciioi" and ",l veraqt" 
3066 

2,77 

3 Vr yrs, 

+ 8360 

3285 

2,51 

4 yis 

+ 8475 

3040 

2 79 

+]/ 2 yrs 

+ 7075 

2892 

245 

5 yrs 

+ .7925 

,3002 

2,64 


*• + indicates that the diffeicnce is in favoi of the higher intelligence gioup, 
— indicates that the difference is m favor of the lowei intelligence gioup. 
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to be in the expected direction hut they me too low to he of statis¬ 
tical “igmficance, 

1AHI.K 8 


DorLRiNcrs in Wufciir Hirwri n nix "Y'm Supirioh," "Supprior," 
awo “Aypraop" OrouI'S 


D'f! 


■\ge 

Dig * 

S»,ntf 


3 yr>. 

V/ 2 vrs 

4- yrS 

V/ 2 yrs> 

5 yrs 

— 0797 
+ 0280 

— 1500 

— 1928 

— 2262 

Mate 

"Vtty suPenot" and "Superior" 
1037 

2868 

30G2 

32+3 

292+ 

.26 

,10 

+9 

59 

77 

3 yrs 

+ 0353 

"I’try hi {‘ci tot" mill " tverage" 
,2901 

12 

V/z yrs. 

+ 1905 

2608 

73 

4 yrs 

— 0325 

2610 

.12 

V/z yrs 

+ 0972 

2774 

.35 

5 yrs 

+ 0020 

2513 

01 

3 yr« 

+ 1150 

“<Sn/>crior” <ui<f u Average" 
277+ 

41 

V/ yrs 

+ 1625 

2661 

61 

4 yrs. 

+ 1175 

,2675 

11 

*A yrs 

4- 2900 

1016 

95 

5 yrs. 

4- 22B2 

2655 

.86 

3 yrs 

4- 3258 

1' cm ale 

"I'ciy supfnor" and "Superior" 
3511 

n 

VA yrs 

4- ,2679 

2895 

93 

4 yrs 

+ 1904 

2867 

66 

V/ yrs 

4 - 2252 

2925 

77 

5 yes 

4- 1909 

2636 

72 

3 yrs 

4- l 0083 

"Very superior ” and "Avirage” 
3338 

3 02 

V/z yrs 

-1-1,0400 

2605 

3 99 

4 yrs 

+ 9304 

2605 

3 57 

4 A yrs 

+ 9152 

2607 

3 51 

5 yrs 

+ 6009 

2509 

2 63 

3 yrs 

+ .6825 

"Superior" ariil "Average" 

3665 

1 86 

VA yrs, 

+ 7721 

.2581 

2 99 

4 yrs. 

+ 7400 

2538 

2 92 

V/ 2 yrs 

+ .6900 

2569 

269 

S yrs 

+ .4700 

.2523 

1 06 


f + indicates that the iliffeicncc is in fnvnr of the higher intelligence group 
— indicates that the difference is ii\ favor of the lower intelligence group 
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Tabic 7 summarizes the means and stairdaid deviations m weight foi 
die ability and sex gioups at the vaiious ages In Table 8 the diftci- 
ences between the ability gioups are evaluated The lesults are 
essentially like those foi height. Again there is no tendency for 
bugbt boys to be more developed physically than nxeiage boys, but 
bnglu gnls tend to be licaviei than average gnls Although the 
cntical latios foi tlie weight diffei ences of the female groups aic 
less consistent fiom age to age and somewhat smallei on the whole 
than the height diffeiences, the evidence is unmistakably in the ex¬ 
pected dnection 

The gicatest difteiencc between the ability gioups m both height 
and weight is, of coutse, the difference between (lie "veiv supeuot” 
and “avciagc” girls. These diffeicrccs in terms of inches and 
pounds aie indicated in Table 8a 


TAULE 8A 



Height differences 

Weight differences 

3 ycais 

1 65 inches 

314 pounds 

1/ years 

171 inches 

1-51 pounds 

4- ycais 

1 63 inches 

4 31 pounds 

4 Vi >eais 

1 63 inches 

4 63 pounds 

5 years 

1 85 inches 

4 16 pounds 


It must he noted that the consistency of the Jesuits fiom age to 
age, both in the conclations and in the group diftcienccs, would be 
expected in view of the fact that the same children wcic followed 
from three to five vcais. Simmons and Todd (8) have found at 
these ages conclations foi both height and weight of over 90 
between measurements at successive examinations Thus i elation- 
ships found at tlucc yea is would be reflected again at succeeding 
ages 

It is difficult to account foi the maiked sex diftcicncc appealing 
both in the conelation coefficients and m the gioup diffei cnees 
The same method of selection was used foi both sexes The same 
cutcna of physical and psychological health weie used foi both 
boys and gnls on the longitudinal studv Under these conditions, 
the chance of diffei ential selection seenrs cxtiemclv i emote 
, The possibility that the significant difteiences found foi the gnls 
between the tlucc ability gioups might he explained on the basis 
of socio-economic selection was exploied As has been pointed out 
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above, the sample of childicn studied by the Development.d Ileidth 
Inquuy is relatively homogeneous ■with inspect to socio-economic 
status since piactn-ally all the subjects come from the tlnec upper 
socio-economic gioups as defined by the Minnesota Occupational 
Classification (3, AppendK A). Ncvcithclcss, if it wcie found that 
the majority of the ‘ very supciim” girls wcie in Gump I wlnle the 
"average” gills wcie luedonnnantly fium Gioup III, ilien the dijlci- 
ences u\ the physical incasiucmcnts might mciely ic fleet socio-economic 
diffcienccs. Howevci, the socio-economic distiihution fm the v.uious 
sub-gioups makes this explanation untenable (Table 8b) 



TABLE 8B 

Socio-Economic Grow 






I 

II 


III 



Bo>s 

Girls 

Bovs 

Girls 

Boss 

Gbb 

'Very supcuai" 

52% 

13% 

29% 

29% 

19% 

38% 

'Superior” 

55% 

12% 

20% 

36% 

25%' 

32% 

‘Average” 

40% 

45% 

32% 

25% 

28% 

30%, 


Gioup I lepresents childien whose fatlicis aic in the pmfcssions, 
Group II childicn of business men, and Gioup III childion of clerical 
workers and skilled tradesmen 

The above data show that theie is in Gioup I a l.ugci pmpmtion 
of “very superior” boys than of “vciy stipend” gills, whcicas the 
icversc is tiue foi Group III. For the “average' 1 group, the pio- 
poition of gills in Group I is but slightly huger than the piopoition 
of boys, with practically the same pci cent age of each sex in Gioup 
III. In the light of the above distribution, if the (liftcicnees wcie 
due to socio-economic factors one might expect them to appe.u in 
boys rathci than in girls. 

Nor can the sex difference be explained on the basis of the ida¬ 
tive maturity of the two sexes. It is tiue that girls have been found 
to mature moie rapidly than boys Foi example at foui ycais, gills, 
on the avemge, have attained appioxnnatcly 27 pci cent of tlicii 
adult weight and appioximntclv 61 pei cent of then adult height, 
proportions not icached by the boys until five ycais (2, pp 210, 
228-229). Ncveithclcss, if we compare the iclationslup of intelli¬ 
gence to height and weight foi the two sexes when they ,ue at the 
same level ol matinitv, we find that theie docs appeal to be ,i coi- 
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ielation for the girls at fmn \cais but no lelutmiislup fm the boys 
at five ycais 

Finally \vc must examine the Inpothesis that the si*\ difference 
may be explained by a gicatei vai nihility of the gnls. The largest 
sex diftci cnee in the coirelations Mas found at tlnee uais Ini height 
and at foui veais fm weight. '1'ahle 9 pieseuis the means, stand,utl 
deviations, and coefficients of v,t liability of the two sexes in median 
IQ, height at tluec yems, and weight .it fmn \e.us 'The cixfliucnts 
of vanability aie shown to be l.ugci fm tlu* b«\\s 1 hese data then 
obviously invalidate the explanation that the h-\ dilleieme mav be 
accounted foi on the basis of a gicatei xaiiahilih ol tin (i;iiIs. 

D Summary \mj CoKcn-smNs 

1, The piesent study was an attempt to detnimne the ml.i- 
tionslup of Stanford-Binet IQ to height and weight m child mi 
horn tlucc to five ycais of aye 

2. The child ten, totaling 112 hoys and 117 gnls who tame 
picdoininnntlv fiom the tluec uppei socio-economic gioups as de¬ 
fined by the Minnesota Occupational Classification, were examined 
at six-month intervals during tins age pcnml. 

3 Corielations between height and IQ and weight and IQ wete 
calculated in two Avals (a) by using die actual IQ at oath age 
as the tncasute of intelligence, and (£) by using the median IQ of 
the examinations fiom three to live ycais as the van.tblc Com¬ 
panions \vcie also made between tlucc gioups of tluldien selected 
on the basis of the median IQ a “very supenm" gnmp composed 
of childien whose median 1Q\ on examinations fiom tluec to fixe 
ycais weie 125 oi over, a "supciioi” gioup composed of chddu-n 
with median JO’s between 110 and 110, and an "uxeiagc” gtmip 
composed of children with median IQ\ between 90 and 105. 

4 Foi gills significant coiiclations were found at each age 
between 10 and height and IQ and weight both with the actual 
IQ and with the median IQ as the variable. On the otliei hand 
foi the boys corielations between these same measuics avcic all 
approximately zcio 

5 The sex diffcvcnce in the si/e of the conflations between the 
physical and psychological measuics Avas nunc pinnminccd when 
the median lathei than the actual IQ was used 

6. Foi the girls the coi relations between the physical and psy- 
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chological measuics weie without exception higliei when the median 
IQ than when the actual IQ was used The corielation coefficients 
foi the boys, howcvci, wcic in some instances highci with the 
median IQ and m otheis, highci with the actual IQ. 

7 When gioups of childicn of "vciy supenoi,” “superior,” and 
“average” intelligence vveie compaied theic was a tendency for the 
“vciy supenoi” git Is to be tallei and heavier than the “superior,” 
and foi the “aiipcuoi” to exceed the “aveiage” in these measure¬ 
ments The cntical latios foi the ditteienccs between the “veiy 
supenoi” and “average” groups weie sufficiently high at each age 
to indicate 99 01 moie chances in 100 that the dillcicnees found 
would hold in anothei sample of the same population The cories- 
pondmg data foi the bovs showed no significant diffeicncc 

8 Thus both methods of analyzing the data levcalcd lclation- 
ships between IQ and height and weight foi gnls hut not foi boys 
duung the pcuod from three to five years It has been shown that 
the lcsulls cannot be accounted foi on the basis of diffeiential selec¬ 
tion of the sex gioups, greatci variability of the gnls, or ditfeicnccs 
in the i dative matinit\ of the two sexes 

The results obtained in this study aie not in agreement with 
the general bodv of data in the field in that previous invcstrgatois 
do not icpoit a sc\ drft'cicncc in the lclatronship of IQ to height 
and weight Since, liowevei, only mcagci data aie available on 
the pioblcm at the preschool veats, it is possible th.it the picsent 
lcsulls may be substantiated bv futuie investigators It must be 
lemcmbcicd, houcvei, that the Inquiiy gioup is geneially supenoi 
and in no sense can he considcied a landom sampling of the popu¬ 
lation The conclusions arrived at mav thcrcfoic hold only for a 
comparable group On the otlici hand, if a sex difference m these 
lelationships actually exists, samples of a pieschool population less 
homogeneous than the piescnt one may leveal differences even moie 
pionounced than those obtained in this inx cstigation 
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STUDIES IN ANIMISM IV. AN INVESTIGATION OF 
CONCEPTS ALLIED TO ANIMISM* 

D fpail in cnl of Psychology, Umvei sily of Nebraska 


Roger TV. Russell 1 


A Introduction 

Recently the authoi has conducted (2, 3, 4) a senes of studies 
which are concerned with the child’s veibal lesponses to questions 
concerning the animate oi inanimate naluic of a scries of test 
objects He has found that the development of animism follows 
a com sc which concsponds in general to the seiics of successive 
stages discovered bv Piaget (1) and has diawn conclusions con¬ 
cerning the vanous manifestations of these stages. 

In the light of this work the question naturally aiiscs as to the 
correlation between the manifestations of animism as exhibited bv 
responses to lnqumcs concerning the "living” or “dead" natuic of 
objects and icsponscs to questions involving ideas which aic “allied” 
in adult thought to those of animation, such as “knowing” and 
“feeling” The pioblcm may be stated specifically as follows. Is 
the development of animism bv charactei istic stages meielv a func¬ 
tion of the child’s usage of the terms “living” and “dead” or is 
this development actually due to more inclusive ideas concerning 
the natuic of “life” in gcneial 

The present papet is aimed at answeiing this question and also at 
picsenting detailed mfoimation as to the exact nature of the develop¬ 
mental corn sc of these allied concepts 

Piaget approached this very problem bv studying the child’s ideas 
of “knowing” and “feeling” In this case lus technique was similar 
to that employed in his studies of animism (1) From the results 
obtained classification into stages exactly analogous to the stages of 
animism was possible To quote from Piaget (1, p. 173)’ 

Pm childien cf the first stage, everything that is in anyway 
active is conscious, even if it l>c stationniy In the second stage 


*Reccived in the Editorial Office on June 10, 1939 

’This work was conducted under the direction of Dr, Wayne Dennis while 
the writer was a Du Pont Rcscaich Fellow at the University of Virginia 
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comcimimcss la only altnUutid to llnnj-s lli.it rnn mme I lie 
sun ami a bicycle aie conscious, a table ami i **tnnc arc not 
During tlic tlind stage an essential distiniuoii is nude licmetn 
movement that is due to the object itself ami inimnunt that is 
intioduced by an outside jgent Umiles tli.H ian mote ot then 
own aecoid, like ilie sun, the wind, ett , ait lienee fmili ilom 
held to be conscious, while objetts tint icicitc tlati mm i incut 
fiom without, like hi'-wles, elf , me devunl of <ohm nmsnoss 
Finally, in the fourth stage, roiwimisness is icstiutid to tin 
animat woild 

Thus we see Piaget conceiting oi a senes of stages in the develop¬ 
ment of concepts allied to Aiumwn sumlai to tlu* stages enemuug 
in the development of animism itself. 

Tins does not ncccssaiily imply that the two seius develop syn- 
clnonously Foi, as Piaget (1, p 194) has pointed mil, “ . Theie 
is, indeed, nothing to show that the concepts of 'Jifc’ and of ‘con¬ 
sciousness* aie completely synonjmous any meue than they arc to 
ail adult” An example of the lack of conespomlence between the 
two concepts in adults h, found in connection with plants, which 
would be ccnsielcicd ,is having at some lime m othet the capacity 
for “life” j'et would baldly he consulcicd as even possessing the 
characteristics of “consciousness ” 

From his investigations of the piohlem Piaget (1, p 204) con¬ 
cluded that " Although only two-fifths of the childien belonged 
to the same stage in both scucs, the evolution of the two notions 
obeys the same laws and follows the same diicction ” TIip picsent 
expci iment, which has employed moie standaidi/.ed and object dud 
methods than Piaget’s studies, icvcaU a consideiably liigliei cones- 
pondencc between the stages of animism and the stages of allied 
concepts, and presents added evidence fm the fundamental validity 
of Piaget’s classification and foi the sequential development of the 
allied concepts 

B Mr r hod 

Since Piaget discoveicd in Ills data concerning "consciousness 
attributed to tilings” foui successive stages wlucli cmu-spoiul exactly 
with the stages of animism, the method employed in the picsent 
study followed in detail the pioceduic used in the examination of 
animism previously dcsciibcd by Russell and Dennis (1) with the 
exception of the specific questions asked In this case the questions 
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vicic concerned with the “knowing 1 * .met “feeling” of the 20 objects" 
lathci than then "living” 01 “dead” chaiattci istics. and thus took 
the following foims 

1, "Kitov," In tins case the questions weie tlie same tm all 
objects 

Does the - know wheic it is? Why ? 

2 "Feel" Ileie the questions weie vatieil slightly m oidoi to 
make them sound moie natmal to ihe child Honevei, tlie 
condilions mulei which they wut administcicd weie the 
same as fot the animism questions 

(1) Foi Objects 1 to 8 inclusive 

Does the - feci when I touch it? (The exam¬ 

ine! touched each object as the question ins asked) 

Why? 

(2) Foi Object 9 

Docs the livei feel when it touches something? Wh\ ? 

(3) Foi Object 10 

Do tlie clouds feel when thev touch each othci 5 Why? 

(4) Foi Object 11 

Does the moon leel when it touches the clouds? Why? 

(5) Foi Objects 12 to 20 inclusive 

Docs the - feci when it touches something? 

Whv? 

Each subject was questioned individually, the questions involved 
in the picscnt woik being asked immediately following an examina¬ 
tion foi stage of animism. The questions foi “knowing” and 
“feeling” wcic picscntcd to alternate subjects so that half of the 
315 subjects answcicd one senes and half the otliei 

Classification of the individual subjects was accomplished inde¬ 
pendently bv two judges on the same basis as the classification of 
animistic iespouses (3). Thcic was an agicemcnt betwten the 
judgments of 99 pci cent Onh tince cases in the 315 showed 
disagreement and these weie classified by mutual accoul aftei a 
discussion of the possible inleipietations of the iespouses 

3 The objects lefcued to in this study weie the same as those picviously 
dcsciibcd by Russell and Dennis (J) and consisted of (l) a smooth stone, 
(2) a knife, (3) a miriot, (4) a luokcn button, (5) a comb, (6) a chair, 
17) a broken dish, (8) a watch, (9) a liver, (10) the clouds, (11) the 
moon, (12) the wind, (13) lightning, (14) a pencil, (15) a dog, (16) a 
bird, (17) a hug, (18) a tree, (19) a flowei, and (20) the glass 



86 


JOURS’ M. 01 (.i:si lie I'SYLlinifM.V 


C Suiijicrs 

The 335 subjects of till's stiulv wcie those pupils of the “Me” 
-uhool m Alhcm.ulc Countv, Vuguua, who wen* ic examined bv 
the avi itei (2) in his iesc,ucli on the development of animism 
They made tip the hist to seventh trades (inclusive) of this school, 
Avlijcli selves the submbaii and mini mens sinuniiuling the city of 
Chailottesvillc The median IQ foi the gioup was 04 08, with 
a range of IQ values fiom 52 lo 111 

D Ri suits 

1 Classification into Stm/rs 

Of the 335 subjects examined only thice had swotn.iriu bases foi 
the allied concepts which were not in accoid with am of the fom 
stages, In othci words, of all the subjects having some swcmatic 
basis for ihcii iespouses to the examination questions, only one 
per cent of them aic lcfeircil to as having a “Special Concept” 
(abbreviated SC), coiresponding to a sinulai classification in the 
case of animistic i espouses 

2 Coi i elation between St ayes of Animism anti Shu/t c of the 

A llie A Com cfits 

It will be recalled that Piaget found only a 40 jur cent concs- 
pondcnce between the stages of “life," or animism, and the stages 
of the allied concepts. That is to say, only two-fiflhs of Ins subject* 
avcic in the same stage in both concepts. The pifspnt study, on 
the other hand, reveals a conespondcncc of 63 pci cent between 
die two senes. 

Table 1 presents the Coefficients of Mean Squaie ContingencA 
for the coi relation of stages of animism with (r/) stages of the con- 

TABLE 1 

Coefficients of Mean Square Contingency tor pul RriAiioNsiur oi mr 
Stages oi Animism and imp Stagps oi rm Various Groups oe 
Aiiud CoNemi 



‘‘Knowing” 

“Feeling” 

Combined 


0 76 
0 73 
1)75 
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cept of “knowing,” ( b ) stages of the concept of “feeling,” and 
( c ) stages of the combined gioups 3 In all these instances the eoi- 
relation involves , 16 x 6 contingencv table and the coefficients cannot 
be expected to exceed 0 91 (5, p 66 ) 

The fact that the con elation between animism and the allied 
concepts is not a pci feet positive one suggests that there must have 
occuned many inconsistencies in the subjects’ 1 espouses to the 
questions 111 the two senes To the adult such inconsistencies, as, 
foi example, Stage 2 1 casons foi animistic responses and Stage 3 
reasons foi 1 espouses to the allied concepts aic immediately appaicut. 
On the other hand, this does not seem to hold in the instances of 
those subjects making “inconsistent” 1 espouses In several cases 
where appaient inconsistency occuned the cxanunci took occasion 
to letum to the animism questions aftci having completed inqumcs 
on the allied concepts In all but one of these instances the sub¬ 
jects gave answers identical in stage with then onginal 1 espouses 
without giving anv sign of lccogmzing inconsistencies in theii ex¬ 
planations These facts hung up a pi obi cm of considciable inteiest 
to futuic le'caicfi hut quite outside the scope of the piesent papci 

3 Con elation of Stage with MA and C/J 

The coefficient of Alcan Squaie Contingency foi the mental age 
and stage of allied concepts is 0 57, and foi chronological age and 
stage, 0 50 In both cases the coefficients indicate a decided tendency 
towaid a group relationship, but lcvcal the impossibility of individual 
prediction 

It is mteiesting to note how closely the coefficients for mental 
age and stage correspond foi animism and the allied concepts, the 
found being 0 59 and the lattei, 0 57. On the other hand, theie 
is some diffeicncc between the coefficients foi chronological age 
and stage in the two concepts, that for animism being 0 62 and foi 
the allied concepts, 0 50 It is a question, however, whethei 01 
not the latter difference is significant in the range of correlation 
coefficients involved. 


4 Piogiession of Staffer 

Figuies 1 and 2 and Tables 2 and 3 show the pci cent of cases 
in each stage of the allied concepts foi two-ycai penods janging 

8 Bj "cornliinccl groups' the nritei refci s in thii papei lo the "blowing” 
and "feeling" groups Liken as one 
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TABLE 2 

Per Clnt or Cases in Each Stage or Conchpi tor Two-Year MA Levels— 
Combined Groups 


MA 

NC 

1 

2 

3 

4 

SC 

6O.711 

21 

32 

IS 

11 

19 

2 

8 ft -9H 

4 

37 

10 

IS 

32 

2 

loo.nii 

3 

IS 

5 

23 

54 

0 

120-1311 

2 

12 

4 

18 

62 

2 


TABLE 3 

Pep Cent of Cases in Each Stage of Concept for Two-Yiar 
C oMmNUJ Groups 

CA Lrvm— 

CA 

NC 

1 

2 

3 

4 

SC 

6O.7II 

30 

25 

16 

6 

22 

1 l 

SO.911 

12 

33 

10 

16 

29 

1 0 

IQO-Ull 

2 

25 

8 

19 

45 

1 

120-I3 11 

4 

11 

n 

24 

SO 

0 


fiom mental and chronological ages of 6 veais 0 months to 12 yeais 
11 months From an examination of Figuic 1 it is apparent that 
theic is a systematic dtftcicncc between the piogicssion of the ani¬ 
mism stages and the stages of the allied concepts which is in the 
direction of a greater pei cent of eases of the allied concepts in 
Stage 4 above the 6°-7 u level, The Cntical Ratios foi these differ¬ 
ences at the various mental ages aie as follows 6°-7 11 , 1 05, 8°-9 11 , 
+ 36, 10 o -ll n , 8 01, and 12M3 11 , 5 44 These diftcicnccs in favor 
of the allied concepts as moic advanced arc accompanied by corre¬ 
sponding diftcicnccs at the lowci concept stages which indicate signifi¬ 
cantly smaller peicentagcs of allied concepts cases than of animism 
eases At the 6 0 -7 u level none of the diffeicnees that occui aie tell¬ 
able, the neaicst appionch to leliability being at the Stage 2 level 
where the Cntical Ratio was found to be 2 73 

The significant differences between the stages of animism and the 
stages of the allied concepts are also clearly appaicnt thioughnut 
the chionological age lange above the 6°-7 n level (Figme 2) The 
relative percentages show again that, as a gioup, the subjects aie 
more advanced in the allied concepts than in the animistic concept at 
all age levels above 6°-7 u 

These facts favoring a gieatci advancement in allied concept 
stage than in animistic stage at the lughei age levels aie in ditccl 
contradiction to Piaget’s lesults Piaget snvs (1, p 205) 
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" , , children who ait in flic first 01 second stage when speak* 
irg of consciousness are kcii erally found to he in a more ad¬ 
vanced stage foi ideas concerning life. '1 lie elder (liildicii, 
on die contimy, dint is to say, those in the third and fourth 
stages, ate usually in the same stage in the two p.nalM senes" 

Figures 1 and 2 and Tablis 2 .uul 3 give ample i*\idiiuc foi tins 

contradiction between Puget’s icxidt' and tin 1 pn’M-nr find mgs. 

Howcvci, Table 4 bcais mote diicetlv on die pioblem This table 

'1ABIIS t 

Per Cfnt oi C\sis is 1 rut Vvmous Amn> (’osui'ia Sru.M (if) at thu 
S uit Siam oi Animistic Conch-i, ( b ) Ai \ Mori Aowschi Stac.i' 
or Animism, avo (r) vr \ Iiss Aiivavud Si \n- 


Stage 


(«) 

(b) 

(0 

Mt: 


42 

58 

0 

i 


99 

3 

0 

2 


75 

i 

22 

3 


59 

1 

39 

4 


44 

0 

5 f, 


shows the pci cent of eases in rite v.uious allied concepts stages 
(<r) at the same stage of animistic concept, (b) at a mine advanced 
stage of animistic concept, and (c) at a les*. advanced stage At 
the No Concept Stage level 12 pci cent of the cases ate at the same 
stage in the two senes; 58 pet cent arc mote advanced in animism 
than in the allied concepts, and, as would he cvpeucd since tbcic 
is no lower level of classification than the No Concept Stage, vein 
percentage is at a less advanced level Stalling with the fiist stage, 
however, the situation is tcvciscd. In Stage 1, 99 pci cent of the 
cases are at the same level in both sales ami fmm then on thcic 
is a regular decrease in the pet cent of cases at the same level and 
an increase m the pci cent of cases at a less advanced level of 
animism with advancing concept stage, while the pci cent of cases 
at a more advanced animistic level tattains at a negligible amount 
This is, then, in duect contiast to the situation .is lepicsentcd by 
Piaget. 

E Conclusions 

1. It n possible to classify individuals into the stages of coiuefls 
suggested by Piaget. This is substantiated by the fact that 99 pci 
cent of the subjects wetc classifiable, on the Eiasis of tlicit i espouses, 
into one oi othei of the designated stages. 
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2 The con elation between stages of amnusm ami stages of the 
allied concepts is considerably hqlm than the correlations of either 
senes with mental and chronological age These facts answer the 
question raised in the introduction of this papci as to whether 01 
not the development of animism is merely a. function of the subject’s 
usage of the turns “living" and “dead " Since in a majority of 
cases the subject attributes “knowing” and “feeling" to those objects 
that lie considcis as “Irving,” and since the development of the two 
scries of concepts follows the same progression of stages, the authot 
feels justified in the use of the tcim “animism” as dcscnptive of 
the subject’s ideas of “life.” 

3 The conelatious of the stage of concept with mental and 
chronological age indicate a tendency toward a group i elationslnfi, 
but leveal the impossibility of individual prediction The coefficients 
m this case aic of the same magnitude as the coiresponding co¬ 
efficients for the animistic concept, being 0 57 and 0 50 respectively 

4 Comparisons of the progiession of the stages for the allied 
concepts and the animistic concepts reveal reliable differences which 
favor the allied concepts as more advanced above the 6 n -7 lt mental 
and chronological age levels This is in ducct contradiction to 
Piaget’s results which indicate that subjects m the lowei stages of 
the allied concepts aic generally more advanced in animistic stage 
while oldei subjects aic usually in the same stage m the two senes 
It is a question as to whcthci oi not this is a leal ditteicncc between 
French-speaking and English-speaking subjects, since Piaget’s data 
me not available in statistical foim 
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PERCEPTION OF SPATIAL RELATIONSHIP IN MEN¬ 
TALLY DEFICIENT CHILDREN * 

Wayne County Training School, Norlhvillc, Michigan 

Heinz Werner 

(With the collaboration of Hilda Ah ami) 


One of the main problems in the development of the perception 
of space lelations is the analysis of the perceptual cues characteris¬ 
tic of each genetic stage. The piesent studj' attempts to contribute 
to this problem as it pci tains to mentally defective childien 

A Apparatus and Procedure 
The piocediue used in this expci iment icsembles that of the Knox 
Cube test 1 The child is seated bcfoic a black sciccn, 24''xI6'', con¬ 
taining four opaque glass windows, 1"\1" Each of these can be 
lighted independently bv means of a bulb set at the end of a metal 
tube foui inches long (Figure 1) 

In the otiginal Knox Cube Test the child is asked to tap four 
cubes in the oidet presented by the cxanunci The complete test 
consists of 12 combinations Oui own expenments consist of two 
such senes of 12 combinations each The fust—winch we shall 
call the “tap-senes”—is veiy snnilai to the Knox Cube test The 
expeiimenlei taps the (unliglited) white squares of the screen in 
a given oidei, the child is asked to repeat the tapping Tn a second 
senes—the 11 flash-senes”—the combinations arc the same but are 
picscnted by successively lighted squaics 

The following 12 combinations weic used 1-2-3-4, 1-2-3-4-3, 
1-2-3-4-2, 1-3-2-4, 1-4-3-2, 1-4-2-3, 1-3-2-4-3, 1-4-3-2-4, 1-3-1-2-4, 
1-4-3-1-2-4, 1-3-2-4-1-3, 1-4-2-3-4-1 

If Test Results in Relation to Mental Age 

It will be noted that, although the combinations of the two 
senes are identical, the space relations aic presented in the 1 tap- 
sencs” thiough cnncicte visual movement, and in the “flash-senes 1 ' 

‘Received in the Ediloual Office on june 17, 1939 

’Tile expcniricnt.il set up is based on an idea suggested bv Z, Pauline 
Iloalley, Wayne County Tiairing School The apparatus was built mulct 
the (liiection of L C Sullivan in the shops of the Wayne County Training 
School 
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Left From View Hln<k screen with windows I, 2, 3. 1 
li'g/il Hack View / Tubes cuntiiiiiiiig tin lmllis 
W‘ Opaque Cilnss 
(' C’omnUs 


through iclativcly abstiact and static optical stimuli. Tin* main 
problem of this investigation is to analyze (lie cilia of mu It dilig¬ 
ence in presentation at various stages of mental giowili 

The tests have been admmistcicd to si\ mental age gioups of high 
grade mo ion and boidci line defective children of the W.tviic Cmintv 
Tiaming School. Each gioup consisted of 2 MO hoys The s] \ 
mental age levels arc: 6 yeais to 6 yeais, II months, 7 years to 
7 years, 11 months; 8 yeais to 8 years, 11 months, 9 seals to 9 yeais, 
11 monthsj 10 vcais to 10 yeais, II months, I I U \us to 12 veins 

In ordci to avoid any piacticc elicit the two senes weie adminis¬ 
tered approximately tlncc weeks apait. The icsult-> aie shown in 
the giaph, Figure 2 The curves piesent the aveiagc enoi scores 
of the successive mental age g.onps, fo, C(lc h senes Since the 
standaid scoring m the Knox Cube test did not seem to us to give 
a ta.rpictme of individual achievements, the following mini diflemi- 
tial method of scoiing w’as used: 

The mterchangc of two neighhoiing mnnheis (e.g, I-1 12, m- 

nnl IVr C0Un ! c<1 one c,,m Point The omission „f one 

omt T?- at 3 ’ mStC / J ° f 1 ' 4 ’ 3 ' 2) ™ ' ll ™ as one eno, 

P t The addition of one numhei (e.g., 1-3-41-2 instead nl 



I 

l 

) 


^7 % % 9 /\o ] °/\\ 'H2MA 

FIGURE 2 

Error Curves for Flash and 
Tap Test in Relation to Menial Age 

1-4-3-2) was scored as two error points Any other cnor teccivcd 
the maximum score of three error points 

The graph shows a decrease of errors with increasing mental age 
The decrease is present in the tap- as well as the flash-series, al¬ 
though it is moic consistent and much more marked m the latter 
On the tap test the total decicase is only 13 pci cent, in contrast 
to almost 50 per cent on the flash test This fact implies a striking 
genetic chalige in the relation between the achievement on the two 
tests. Whereas the lower mental age groups are superior on the 
tap test, the highest mental age groups score higher on the flash 
test The reversal m the relation of the two performances seems 
to occur between the mental ages of eight and nine years This con- 
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elusion is supported by the fact that at the 8/9 ycai level the 
cntical latio of the difference of the means is low (0 6), while at 
all otlici levels it approaches or reaches statistical significance (be¬ 
tween 2 8 and 3 5, as indicated in Table 1) 

TABLE 1 



Rtl AfiOK 

or Test Score 10 

M/wrar Ac,r 



Flash 


r ap 

D'D 

Diff 


Error 


Erioi 


(Flash- 


AIA 

points 

SD 

points 

SD 

Tap) 

oDijj 

6/7 

178 

52 

13 8 

1 5 

+ 40 

3 3 

7/8 

16 0 

50 

f 3 S 

3 0 

+ 2 2 

28 

8/9 

12 I 

3 S 

122 

-4 1 

+ 02 


9/10 

102 

29 

125 

3 1 

—2 1 

28 

10/11 

90 

30 

122 

40 

—32 

32 

11/12 

90 

3 1 

120 

3 0 

—3 0 

3 5 

Anolhei 

question arises at tins 

point 

It. this icvei sal 

in the test 

results actually due to 

the inctcasing giowth 

Iii mental 

age 7 Oi 

is it the 

icsult of the difference 

111 IO , that 

is, m iel.it! ve intel- 

lcctvi.il capacity, between the lowci and the 

Inghei age gioups 7 


Natuially, in a landom selection of mental age gioups fiom a 
population of mentally deficient childien, highci mental age gioups 
tend to have higher IQ's This occuncd in om selection The 
IQ's of the six age levels arc as follows: six vcai level: 60, seven 
year: 62; eight vcai 67, nine year 70, ten vcai 73 , eleven vcai 77 

In older to answei the above question we selected fiom tJic total 
gioup the childien \vbe r c IQ lav between 63 and 73 The aveiagc 
test lesults of these children, gioupcd accoiding to the six mental 
age levels, have been computed m Table 2. Although the gioup* 
vary considerably in size we may conclude fiom the table that the 
general tieml found in the laigei gioups is cliaiaclcnstic also of 
the gioups within a restneted 10 range The findings suggest, 
thereto! e, that the giownng supenonty in achievement on the flash 
test ovci the tap test is actually a function of mental giowth 

C Discussion 

The piescnt study suppoits the view of those psychologists wdio 
hcheve that development in the pciccption of space iclations is not 
a puicly quantitative aftair. Genesis of space lelationship not only 
involves greater and gieatei complexity but has a definite qualitative 
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TABLE 2 

Reiation or Test Scorl to Mcntai, Arp within a Restricted 
IQ Ranop (63-73) 


M/1 

Flash 

Ei rot 
points 

SD 

Enoi 

points 

Tap 

SD 

6/7 

15 

+ 2 

12 5 

3 2 

7/8 

1+5 

3 5 

12 5 

3 1 

8/9 

13 5 

3 8 

11 7 

2 9 

9/10 

10 8 

25 

12 0 

3 0 

10/11 

8 8 

32 

11 5 


11/12 

8 5 

25 

11 5 

2 8 


aspect, since, during giowth, a change of dominance occuis among 
ccitain f.ictois undcilvmg the perception of space This shift of 
dominance is indicated, in om cxpci iments, by the glowing superioi- 
ltv of the pcifoimance on the flash senes ovet the achievement on 
the tap test 

Tlie psychological differences of the peiception of space lelation- 
slnp in the two series seem to be the following (a) Spatial lclation- 
sliip as peiccived in the tapping is inthei concrete and personal, 
spatial iclationship peiccived in the flash technique is mine abstiact 
<ind impelsonal {b) In the tap senes, visual movements aic out¬ 
standing chaiactenstics of the stimuli, whereas flashes arc moie 
static in natuic 

Accoidmg to noimal genetic psychology space peiception develops 
in tcnns of mcicasing objectivation and abstraction on the one side, 
and of an mcicisc of static in lelation to dynamic charactei istics (4) 
on the otlici These ontogenetic principles have been based pnmai llv 
on caieful obscivations (3), and to a lesser extent upon expci iments 
Two cxpciiments may be cited as evidence of this development 

The expci iments of Metli and Tablet indicate that the visual 
spatial field of the youngei child is dynamic to a greater degree than 
that of the older child and of the adult. The authois compared the 
thicshold of apparent movement in 38 childien of 5 to 12 years of 
age with that of 22 adults (1) The youngei children could dis¬ 
cern movement in the sttoboscopically projected (cinematic) images 
at a lowei speed than could the older children and the adults In 
otliei winds voungei childien aic moie sensitive to appaient move¬ 
ment than oldei childien 

A second cxpciiment concerns the development from conciete, 
peisonal to abstract, objective space relation Piaget devised a group 
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of tests \\ Inch are very useful in the analysis of this development 
According to Piaget’s findings, a child is able idatively early to 
distinguish left and right on othci persons, but learns to disciimi- 
natc left and right on inanimate objects at a much latei time Foi 
instance, the spatial iclarions of three different objects placed side 
by side ennnot be conceived concctly until the age of 10 to 11 
yeais (2). 

Oui own experiments agree with these findings rather well They 
indicate that the structure of visual spare undcigoes a tiansfoima- 
tion with increasing mental age Objective, quasi-gcometnc piopci- 
ties of space and space relations develop latliei raprdlv at ihe age 
levels concerned, becoming moie important than the moic primitive, 
conuete, and dynamic piopeitics of spatial relationship 

D The Space Relations Test and Special Aritiimiiic 
Disabilities 

In a picvious paper a definite relationship has been demonstrated 
between special arithmetic disability and low scoics in certain visual 
tests (5) In these tests a group of 14 boys high in niithmctic 
achievement proved superior to a simdai group low in arithmetic 
achievement, in thcii ability to icpioducc various patterns composed 
of dots. The average clnonological age, mental age, arithmetic 
and reading age of the two groups arc indicated in Table 3 


TABLE 3 

Read Audi 

CA MA A A 


Poor arithmetic group 

150 

E 

2 


95 

Months 

Good arithmetic group 

160 

£ 

5 

I 

112 

Months 


The present test has been used foi further analysis of the visual 
factors related to arithmetic disability. The test was administered 
to the two groups. Their scores are indicated in Table 4. The 
results suggest that the poor arithmetic group is definitely infenoi 

TABLE 4 



Points of en or 


Flash 

Tap 

Poor arithmetic group 

14 5 

11 3 

Good arithmetic group 

95 

11.7 
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on the flash test with lespect to the tap test. The peiformance 
of the good gioup on the flash test is definitely superioi to their 
pei foimance on the tap test The conclusion that the score on the 
flash test is related to arithmetic achievement lias been strengthened 
bv calculating the deviation of each individual's score fiom the 
avci age score foi his mental age Fifty-eight pei cent of the poor 
gioup have a lower pei foimance on the flash test than the average 
foi then mental age, foi 22 per cent the scoie is equal, 22 per cent 
exceed the average Fourteen per cent of the bovs of the good group 
score lowei, and 58 pci cent highei than the average for their men¬ 
tal ages, 28 pei cent scoie at the average 2 

We mav therefore conclude that the ability to giasp quasi-abstract 
visual space lelations seems to have a definite beaiing on achieve¬ 
ment in anthmetic 


E Summary 

1 Appioxunatelv 180 moion and boidcilinc defective boys 6 
to 12 years of mental age were given a test which lescmblcs the 
Knox Cube test The picscnt test consists of two experimental 
senes In Series I the cxpcrimentci taps four squaies in a given 
ordei, and in Senes II, the same combinations are presented bv 
lighting the squaies In both scries, the child is requested to tap 
the squares m the picscnbcd oidci. 

2. In both sciics, the cnois dccicasc with incicasing mental age 

3. The pei foimance on Senes II is mfenor to that of Scries I 
at the lower mental age levels, supcnoi at the highei mental age 
levels 


-Tile difference in the two scoics may be extieme m individual cases 
Such a case is J B , a hoy with a severe awthmetic disability. The case lias 
been described in previous publication by A. Strauss and myself (Finger 
agnosia in children Ainn J Psychial, 95, 6, 1939.) The boy, with a 
mental age of 9 years, 10 months is retarded 27 months in arithmetic as 
compared with reading Ilts eiroi score on the tap scries is only 7, but 
he scores 20 error points on the (lash test 
“Further analysis of the data has revealed differences in the performance 
of children belonging to two clinical lvpe9 of mental deficiency, viz, the 
endogenous (heredofamilial) and the exogenous type {characterized by 
brain lesion) It has been shown pieviously that these clinical lypes per 
form visual-motor tasks in characteristically different ways (Cf, II Werner 
and A A Strauss Types of visuo-motor activity in their relation to low 
and high performance ages Pior 'liner Ass’n Men Dcfic, 1939) Simi¬ 
lar qualitative differences in the performance on the present test have been 
found, and will be described in a later publication, 
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4. In mentally deficient dnldien, scenes on the flash senes seem 
to vary much mote widely witfi mental aye than on the tap senes 
It may theiefore be infeired that the Rash series is more discrimina¬ 
tive than cithci Scries I 01 the onymal Knox Cube test 
5 There seems to be a definite ielation between special aiith 
metic disability and poor pcifoiniancc on the flash test (not on the 
tap test) 
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CONSISTENCY OF FOUR METHODS OF MEASURING 
ONE TYPE OF SPORADIC EMOTIONAL BEHAVIOR 
(CRYING) IN NURSERY SCHOOL CHILDREN 5 *' 

Institute of Child IV el fat e, Uinveisify of California 


Catherine Landrlth 1 


A Method or Investigation 

'Hie invflshgutm of emotional behavior in piexchool chiltlicn has 
scvcial methods open to liun Bucflv sumimuzcd these aic the 
evpenmcnt.il method, its development 111 teims of .1 inoie pi case 
mstitinientai measuicmcnt, illustrated hi the gahanomctiic tech¬ 
nique, contiolled obseivation of icpeatcd shoit samples of behavior, 
diarv lecoids taken in systematic form, lutings of behavioi timts, 
interviews, and piojcctive methods With this vaucti, and a litciu- 
tuic resulting from the employment of diftcicnt techniques, it be¬ 
comes essential to dcteimme to what extent choice of method used 
111 investigating; a puiticulai tvpc of behavioi mat affect the icsults 
obtained 

That method ma\ altect icsults is indicated bv M C Jones 
and H S Bulks (3) icvicw of investigations on hchaMoi timts 
A tabulated siunmaiy of 10 investigations 111 winch conclations be¬ 
tween lalings and objective incasuics of child ion’s tiaits wcie listed 
reveals that 15 of the 34 conclations wcie below 50 Robinson (4), 
who used foul measures foi investigating emotional cxpiessivencss, 
icports conclations of appioximatclv zcio How may this lack of 
ag)canont be explained ? Is it a mattei of crudity of the lecoiding 
device and uniehabiliti on the part of the lecoidei, docs it .uisc 
tluougll luck of analysis and hence lack of standaidization of the 
situations in which the behavior was obscivcd, ot, would a iccoid of 
variations m individual endogenous factois icvcal lelationslups which 
would affect agicement, even when the exogenous factois lemained 
constant fiom one situation to anothei ? 

•Accepted for |>ul)lu.,ition by llaiold E Jones of the Editonnl Dvaid, and 
received ill the lidltonal Office on June 18, 1939 

'The wiitei is indebted to Dis H E Joins, If S Com.ul, and Maiv 
Shirley for leading and ci iticism of tin manuHinpc Clerical and statistical 
assistance m the picpm.Uion of the material was furnished by the peisminel 
of Works Progress Administration OHiCial PiojeU No 65-3-S406 
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The |>iesent investigation was undertaken with a view to deter¬ 
mining the extent lu which these factois might he operative in 
investigations of emotional behavior The hehavioi investigated was 
erring The choice aiosc fioin the need of obsciving this behavior 
in all the situitions arising duimg the course of .1 dav This necessi¬ 
tated coopciation on the part of the child ten’s patents It was 
assumed that parents would he moie willing to investigate and less 
apt to oveilook a fotin of hehavioi that constituted a nuisance to 
them, This assumption was fully justified in the /cal with which 
the patents undertook coopciation. 

The evidence furnished from this studt included. 

1 A companion of results fiom fom methods of investigation 
earned on simultaneously 2 in one situation—the ftec plnv period 
in a nuisety school 

2 A companson of icsults fiom one method of investigation 
employed in two diftcicnt situations-—the fiec play pcnod in a 
mmerv school,—and tile home of each child 

3 A tccotd of variations in exogenous factois—(childien and 
adults present, activity engaged in)—icsulting in classification of the 
situations in which ciying occurred, and data on the incidence of 
ciying m chffeicnt situations, 

4. A rccoid of variations in endogenous factois—colds, minor 
illnesses, constipation, etc, and the lclationship of such factois to 
incidence of crying behavior. 

5 A iccoid of the responses obtained fiom diffeicnt individuals 
in the enviionmcnt to this hehavioi, and the relationship between type 
of response and incidence of behavior 

6 Case analysis revealing dummies of mteiaction between these 
various factois 

The pi esent icport is limited to a companson of methods employed 
in terms of their icliability and validity A forthcoming study will 
present statistical findings on factors associated with crying and an 
analysis of the situations provoking this behavior, in tcims of their 
significance for particular individuals, and for age and sex grouping. 

Thirty-two children, 14 girls and 18 boys, with age langc from 
two years eight months to five years two months at the midpoint 
of the investigation, made up the sample The cluldien had been 


Ratings on the children were made two months pnm to the pcnod in 
which objective measures of I he behavior investigated were obtained 
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in attendance at the Institute of Child Wclfaic nursciy school 
for periods varying fiom 36 to 393 days Mean and median /<?’s 
were 122 and 124 lcspectivdv The giovip lepiesented a selected 
socio-economic sample in that they weic diawn fiom middle class 
homes of pitifossionnl and business people The selection was neces¬ 
sitated by the need foi obtaining intelligent coopeiation fiom the 
parents in the matter of lccord keeping 

The foui methods of investigation applied in the nursciy school 
were incident sampling over a period of eight weeks, tune sampling 
over a pei iod of seven weeks, the head teacher’s record for the eight 
weeks pcnod and the same teachei's rating made shoitly befoic the 
investigation was undertaken. 

The infiequcnt diameter of civing bchavioi, commented on by 
otliei mvesligalois, suggested the possibility of obtaining a reliable 
rccoid through ohscivntions of the tot.nl gioup Such a procedure 
was facilitated by the following conditions {a) the children were 
out doors dining the entire penod of observation, {b) practically 
the entire outdooi space could be surveyed from one position, (e) 
the moining piogiain was devoted entirely to ficc play save foi 
a slioit period of Moiy telling and a bnef mtcival lui funt juice 
The teim “incident sampling” was applied to this method of 
recording because it was impossible to lccord absolutely evciv inci¬ 
dent of civing behavior Howevci, ovci a period of 40 days it was 
undoubtedly possible to obtain a iaige and lepiescntativc sampling 
of each child’s bchavioi foi the period of obseivation As indicated 
in the retold foim (Table 1) use of numbers in place of names 
for the children, code lcttcis foi equipment in the playgiound, and 
check marks for the majority of items made mpid recording possible 
The following ciitcna wcie furnished m legard to the various types 
of civmg bchavioi 

Set earning vanes 111 intensity, but is characterized by a shrill 
aggiessiyc quality A prolonged outcry without tears belongs 
in the scic lining category 

Squealing includes the short, often staccato squawks of pro¬ 
test It is not prolonged like screaming, nor quite as aggressive 

Winning is charaelcmerl chiefly by the nasal complaining 
tone Though often associated with words, it also nccotnpantes 
non-verbal vocalization. 

Sobbing usually occurs after crying, it is characterized by 
convulsive breathing There may still be some tears, but it is 
distinguished fiom crying in not including a vocal outcry. 
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TABLE J 

OnSCRVAllON'AI Stui>\ OF ClOINf, 

Date I5ay Recordei 


Children present 123 1-56789 lfllJ 12 

13 14 15 16 17 18 19 20 21 22 23 2f 

25 20 27 28 29 30 31 32 33 

Child crying 

TIME (1) Time of occurielite 

Dotation of outbuist 


(2) What ‘Set off” crying-■ 

SIl CATION (J) Who were r>ie\tM > 

Wlut was child doing 
at the time? 


(4) Crying with teais 
Sti earning 

CRYING SoldptiK 

BEHAVIOR Whimpcuiig 

Whining 
Squealing 


(5) Woufs spoken 
Attack ing-hittmg, 

ACCOMPANYING kicking, etc 

BEHAVIOR Running toi help— 

Asking help 

Inti ii ect, limpness, 
URidity, throws self oil 
Hoor—holds bieatli 


(6) Tcacliei 
REAC’l ION OF Childi cn 

THOSE PRESENT 

1 vpe of itsponse 


EFFECT (7) Stops behavim 

ON CHILD’S Continues 

BEHAVIOR Increases 


AFTER (8) Cbeeitul 

EFFECTS Frettul and imhappv 

Other 


If'himf>emig differs tiom sobbing in having a vocal element— 
a broken cry It is easily distinguished from ciying by this 
broken cry However it also frequently develops info crying, 
if you are in doubt, and theie are teais, check the outbmst as 
crying with tears 





CATHBRINE LANDRETH 


105 


A preliminary piacticc period furnished evidence as to the order 
of checking which gave greatest reliability This order, indicated 
by numbers on the record form, was adhered to throughout the 
period of observation Inclination furnished in the sheet of m- 
stiuclions included the following 

The Situation 

What set off crying ? As much of the crying seems to come 
from attacks or encounters with other children, check specifi¬ 
cally these three items—the number of the “attacker,” the nature 
of the “attack,” at what il was directed—the child’s person or 
piopcrty What was child doing at time? Use code letters 
foi plav equipment Do not attempt to get details of child’s 
activity, simply lus location with reference to the particular 
gioup of piny equipment 

Type of I espouse 

Check hist by tJiom Watch for response from child causing 
trying lit m.iv desist in Ins attack, redouble his efforts, or 
simply continue Also note any response from other childicn as 
well as adults 

After Effects 

Obsir\e child foi one minute aftei ciymg has ceased unless 
anothci child cues Cluck .iftei cflccts Check as cheerful un¬ 
less the it is a delimit negative leaction Checiful simply means 
a return to the child's usual stale If vou are observing one 
ciymg incident and vou hear nnothei do not try In get it, 
put a tioss in lilt upper right hand corner of the sheet you arc 
rccoidmg on to show you have missed an incident Latci, 
you may be able to check the child's letter beside the cross 
Do not nish through one mcidtnt to get another 

At the end of the piacticc pcnod, lecoiding for the eight weeks 
duration of the investigation was undettaken by a graduate student 
in psychology, s,i\e foi a two-weeks pcnod dining which the v liter 
recoidcd simultaneously to obtain a mcasuie of the leliabilitt of 
the obscivations A lap boaid with a stop watch and welch secuicly 
attached, a sheaf of lccoids, and a pencil wcic all the equipment 
lcqimed foi ucoid taking 

As the lcuml used in the time sampling or time frequency ob- 
tci vation nuhtates ('Table 2) the time unit was 15 seconds The 
length of obseivation was one minute lepeatccl four times duiing 
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TABLE 2 

The Exprtssion or Negative Emotion at Reactions 


rh,|.l . Observer Date 

, 2 3 4 5 C 7 8 9 10 II 12 13 14 IS 16 17 18 
21 22 23 24 25 26 27 23 29 30 31 32 33 


19 20 


Time 

Frowning _ 

Scowling 

Pouting _ _ 

Crying_ 


Crying (Tears ) 
Screaming 

Sobbing _ 

Whimpering 

Whining 

Squealing 

Tal king 


Kicking 

Striking 

Pinching 

Scratching 

Pulling hair 

Biting 

Running at 

Pulling 

Pushing 


Shrinki ng_ 

Struggling _ 
Running for h elp 
Running away 


Jumping up and down 
Throwing self on P 

Stiffening _ 

Limpness _ 

Refusing to m ove_ 

Throwing thin gs_ 

Nervous habits 


Each short horizontal line represents a fifteen-second interval 
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each morning, the children being observed in set ml station One 
bundled 01 mote onc-minute observations weie obtained on 23 of the 
30 children obsnvtd. Absem.es made it impossible to secure this 
numbei oil the lcmaming seven Absences also made it nccessaiy 
to take more than foui one-minute records a morning on seven 
children Dining the last thice days of observation eight one-minute 
iccords weie obtained on these children As it was desnccl to com¬ 
pare the lcsults obtained fiom these recoids with those of other 
investigators who had obscivcd only dining fiee play situations, no 
lecords were taken dining the stoiy period oi while a child was 
getting Ins otango juice oi going indoois to the bathtoom 

Dining the entne period of the investigation the head teachei ie- 
coided at the end of the morning the names of all the children 
whom she i culled as having cued The icason foi obtaining this 
type of lctoid which was necessanly a much cmdei measuie of the 
child’s hehavioi than the two measuies previously dcsciibcd was 
primaldy for puiposes of companson with the head teachei’s rating 
At the hcginning of the study this teachei had rated 25 of the cln’l- 
dicn on 61 items from the California Hehavioi Inventory for 
Nursciv School Cluldien (2) As one of the items in the scale 
was the inhibition of ciung, it was believed that the same teacher’s 
iccmd and i.iting on this hehavioi ti.ut might furnish some evidence 
as to the extent to which leacheis’ intings aie based on a mental 
photographic iccoict of the child's actual hehavioi While it is tiue 
that the teachei\ lating applied to a pcnod hefoic the study was 
made, the length of lime elapsing between the actual tating and the 
conclusion of the investigation was only two months 

The type of ictoid kept of the child’s civing behavior at home foi 
a period of five weeks was almost identical with the incident sampling 
foim used in the nuisciv school The only modifications weie that 
numbers foi childien present weie omitted , the section Time included 
an item “lepoitcd by”, and the section Reaction of those piescnt had 
the item “by whom" in place of “teachers, childicn” In addition 
to this lccoid form, paients furnished infoimation on a systematized 
daily ictord sheet as to the child’s physical condition and health 
routine Ins sleeping and nap horns, elimination, meal h oil is, and 
toilet accidents They also iccotded events vaiying the day’s loutine 
such as adult oi child visitois in the home, cxcuisions or visits made 
by the child outside the home The sheet of instructions furnished 
the paients is punted below 
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1 Records are to he left in the box on the nursery school 
mantel-piece when the children arc brought to school in the 
morning (On Monday mornings tlicrc will he three records 
one for Friday, Saturday, and Sunday ) 

2 In the space marked "Homs not included," at the foot 
of the first sheet, record is to be matin of any periods during 
which ihc child was not under observation (c.g, “mother away 
shopping”) Record the beginning and the end of the period 
(eg, from 2 30 to + +0 p m ) Place a check mark in this space 
if child was under observation during the entire day 

3 Try to rccoid every incident of ciying with tears, or 
screaming, or sobbing (convulsive cniching of the breath), or 
whining, or whimpering (luuken ciying), or squealing 

After using the blank, for a few days the tune requited for 
recording will be gieatlv shortened For the most pai t the 
rccoid can lie made In placing a cheek mark opposite the 
appropunte entry If one sheet is insufliucnt for recording the 
number of incidents occiirnng during the tiny, die second sheet 
of othei blanks may he used and pinned or clipped to the record 

1 In recording duration of outlmist use 

if outbutst is mote oi less inuincnt.iiy 
I if oulhuist occupied less than 2 minutes 
5 " " “ fiom 2 to S minutes 

10 “ ' '• from 5 to 10 immiich 

If longer than 10 minutes stale time as nearly as possible 

5 It is (lcsunblc to have all lecoids made bv the same per¬ 
son as far as this is possible, but in eases where the child is 
eared for by scvcial poisons at different tunes, it may he neces¬ 
sary for a nuinbei of people to participate in the study m 
ordet to insure a complete repoit Opposite the space marked 
“reported bv” write the name oi initials of die pci son repent¬ 
ing the pat lieu lai incident or crying or related behavior 

6. (A) "What was child doing at ihc time" and 

(ft) "IVhat set off ciying" should be lecordctl as hi icily 
and concisely ns possible and yet give an adequate pictiuc of 
the situation (eg, (A) Playing with her doll; (It) brother 
pulled it away trom hci ) 

7 Opposite "Type of i espouse of those present" repoit ex¬ 
actly what was said oi done, and in the spate "liy whom" 
lecoitl the name oi initials of peisou making [he response 

8 In the section r, Lffctl on Child's ft duvet or of tins lie- 
spouse” put two checks (VV) opposite "stops behavior" if child 
stopped crying or screaming, etc, immediately, one check (V) 
if crying oi screaming tapers off slowly " 
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A iiuesiion natuinllv anscs as to the accmacv ami significance of 
icsults obtained in tins way fiom untiaincd obscivers As 60 per 
cent of the mothcis weic college giaduates and the majority of the 
lanaming 40 pu cent had one oi inoie ye,ns of college education, 

lAHlIi 3 

MlMMAIO OI M \IN Daia on Indiyiikjai CASrS 
Incident sampling 

___ Home _ School 

C'Ving Crying 
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it is icasonable to assume that thev wcie equal in education and 
ability to the avciagc of the technical assistants employed in most 
reseaich laboratoncs Fuithci, the iccoids iveic plnased m such a 
way as to call foi a minimum of mteipictation and desmptive 
lccordmg 

Evidence as to the possibility of the mothets’ modifying the iccoids 
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in 01 dei to place then own 01 then child’s beliavioi in a favorable 
light would seem to be lacking in the findings which will be discussed 
lfltei While it is possible that some mothcis did not rccoid every 
incident of crying that occutred duung the 35 days of lecoid taking, 
it is safe to assume that each mothci obtained a latge and repre¬ 
sentative sampling of hei child’s ciying bchavioi duung that period. 

Not all of the lecoids were made on 35 consecutive days In some 
instances the mothcis missed one day oi more when the child was at 
home sick. This was due to two tacts, one, that the child cried 
much moic when side, the othei, that the additional time called foi 
in giving him adequate physical caie made iccord keeping an im¬ 
possibility foi the time being 

Table 3 summanzcs the data obtained fiom methods employed 
B Results 

I Reliability of Obsriven 

a Pet cent age agi cement between obseivers using time sampling 
method The number of one-minute obscivations on which agiec- 
ment between two obseivers was based was 691. As the time unit 
used was 15 seconds, tins made 2764 penods in winch agiecment was 
possible Duung 2004 of the 2764 penods both obscrvcis agiced in 
lccoiding an absence of anv of the bchavioi listed in the rccoid 
foi ms, Using Anmgton’s method (1) the percentage agiecment 
between obsetvets jot penods when bchavioi was tecoided was 
NS [>n lent. 

b. Peicentagc agi cement between obseiveis using incident sam¬ 
pling method. Two obseivers zecording simultaneously and inde¬ 
pendently over a penod of 10 days obtained a iccord of 285 incidents 
An analysis of the peicetitage agreement calculated as 

Total No. incident',—Total instances of disagieement 
Total No tncideuts 
gave the following figuies 


1 'lime of occurrence {within one minute) 98 0 

2 Duiation of the crying incident (within 

15 seconds) ■ 97 6 

3 Name of child or adult associated with 

ciying bchavioi 98 3 

4 The cause of ctymg (seven categories) 99 6 

5 Play equipment which incident centered around 100 0 
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fi Type of crying behavior (seven types) 98 j 

7 Type of accompanying behavioi (fom types) 96 8 

S, Type of response (eleven categories) 87 0 

5 Terson lesponcling (name of child or adult) 89 V 

10 After-effects (cheerful 01 not clicciful) 90 0 

Mean percentage agreement 95 5 


As it was possible to have irtoie titan one instance of tlisaj^i eoment 
on Items 4, 6, 7, 8, and 9 foi each incident, tins method weights 
lack of agreement and gives too low a figiuc foi these p.ntiuihu 
items The seven types of Living and font of accompanying hcli.ivtoi 
arc those listed in the lecord foim. The lowest agicement was ob¬ 
tained on Items 8 and 9, type of 1 espouse and pci son making tile 
response Lack of agi cement on Item 8 m all save two instances was 
due to an emission by one of the obseivets In Item 9 cvciy instance 
of disagicement icpiesented an omission As it was possible foi the 
child civing to obtain vanous t\pes of lesponse fioin eh 1 Id 1 cn as 
well as adults, the accuiatc obsci vntion of .ill 1 espouse-, called 1m a 
Jngli degicc of visual alcitriess as well as swift iccoidmg K 01 this 
leason a ccitain amount of disagi cement was piactually unavoidable 

Despite these difficulties both mean agi cement and agi cement on 
separate items indicate that the incident simpling method furnished 
a lclifthle means of obtaining the type of data sought 111 this pai- 
ticulai investigation 

2 Coiiitslcnry of (A xtny llrhavun 

The consistency of the data on time sampling obscivntioiw was 
tested by companng the fiequcncv of occuiicnce of uving in the 
following two ways. 

1 A comparison of the fust half ot the total iccoid with the 
second half 

2 A compauson of the hist two minutes with the last two 
minutes of the iccoid of etch child foi each ot the mornings of the 
observation, 

By the fiist method a conelation of 01 ± .12 was obtained, by 
the second, a condition of 10 ± 02 The consistency ot the data 
on incident sampling was tested by companng the pciccntage of time 
spent Giving by each child on odd and even days A comdation of 
.24 ± .02 was obtained This lack of consistency in uving behavior 
is a feature of its spoiadic natuie, As Table 3 indicates, lhc uvetugc 
amount of time spent civing per child was .31 pei cent ot the time 
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lie spent in the nuiseiv school, 01 about lmlf a minute pci clay 
As the time-sampling lecords wcte based on a sample ot foui out of 
the 180 minutes a child was present each moinmg, the difficulty of 
getting a icpiescntntivc sample of his bchavioi by tins means would 
seem obvious 

The low dcgice of consistency found for the incident-sampling 
method finds explanation in the evidence furnished by the picsent 
study that ciying occuis as the lcsult of fanlv specific situations, 
and that it is influenced by vanations in the endogenous as well as 
the exogenous factors in the cnviionment 

3 Con elattons Between Diffeient Measures of Cryinff 
and Related Behavioi 

The degiee of lelationship between incidence scores foi ciying 
obtained bv difteicnt methods is sunrmaiizcd in Table 4 Fourteen 
of the 21 conclations aic ovei 50. Of the seven below 50, six 
lepiescnt iclationships involving a comparison of the number of in¬ 
cidents of ciying behavioi in the home with scoics obtained fiom 
each of the othci six methods Appaicntly the number of crying 
incidents in the home ptovidcs the least icpicsentative rccotd of the 
child’s civmg behavior 

The aveiagc of all the conelatmns between difteicnt measures is 
55 This figme is indicative of the extent to which the tendency to 
civ is a general one This would seem to suggest that if foi any 
icason a child cues in one situation, he will be apt to cry in anothei, 
—as foi example, at home and at school However, these >’s aic 
not so high as to wariant the assumption that if a child cues in one 
situation lie will civ in every othci one The low dcgiee of con¬ 
sistency of ciying behavior by the split-half method, suggests rather 
that it is not a stable pcisonality chaiactenstic As will be shown 
latei it is affected both bv stiain and stress in the cnviionment and 
hv variations in the child’s physical condition Hence the coirela¬ 
tion between difteicnt measuies indicate that foi cioss sections of 
the child's behavior, legaitlless of what method of iccoiding is used, 
somewhat the same picture is obtained On the othci hand, in a 
longitudinal suivev of the child’s behavior, comparison between inci¬ 
dence of ciying at diffeient penods shows no such degiec of lelation- 
slnp because diffeient factois modifying lus behavior aie in operation 
In otliei words the lack of consistency in the behavioi is due to the 
lack of consistency in the factois that affect it 



TABLE 4 

Incidence Scores Obtained by Different Methods 


114 



CATHERINE LANDRETH 


115 


Considering now the variations in degree of interrelationship of 
each measure with every other measure, the con elation averages are 


as follows: 

Incident sampling in the nursery school, 

Percentage of tune spent crying 63 

Teacher's recoid, 

Percentage of days crying recorded 64 

Incident sampling in the nursery school, 

No. of incidents , 59 

Teacher’s ratings, 

Seven-point scale , , ,58 

Incident sampling in the home, 

Percentage of time spent crying 56 

Time sampling in the nursery school, 

Percentage of time spent crying . 54 

Incident sampling m the home, 

No of incidents , . 29 


Of considerable interest is the fact that i between number of inci¬ 
dents and pcicenfagc of time spent crying in school is 90±: 02, while 
the i between number of incidents and petccntagc of time spent 
crwng at borne is only 28^r 12 This would seem to suggest, even 
when allowance lias been made for less accuiate time keeping, that 
the length of time children ciy at home is influenced differentially 
by the lesponse to their ciying In the nuisery school, where all 
children meet a more or less umfoim response, the number of inci¬ 
dents of crying is roughly indicative of the time spent crying. No 
such prediction can be made foi civing bchavioi in the home Refer¬ 
ence to Tabic 3 shows that child No 29, who has an average of 97 
incidents of crying n day at home, spent 2 02 per cent of his time 
crying, while child No 25, with an average of 3 06 incidents, spent 
only 73 pei cent of the time ciying 
The lack of relationship ( 10± 13) between the numbci of inci¬ 
dents recorded in the nursery school and the home is testimony to 
the extent to which specific situations are responsible for ciying 
episodes in children. Referring to Table 3 it will be seen that 
child No 21, who lanked first m number of incidents of crying in 
the nursei y school, ranked seventeenth m number of crying incidents 
at home Child No 25, who ranked fust in number of incidents 
at home, ranked sixteenth in the numbci of crying outbursts in the 
nuisery school On the other hand, when the percentage of time 
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child No 21 spends civing at home and at school is competed, it 
wilt lie seen that Ins position in regard to the gioup is the same foi 
each situation. He tanks second in both gioups The conclation 
of 78dz 05 foi pciccntngc of time spent ciying at home and ,ii school 
would seem to indicate that the pc 1 centime of time a child cues 
furnishes a nioic significant uule\ to Ins crying behavior than the 
number of times he cues 


C Sumamiu 

This investigation had a two-fold puipose On the one hand it 
sought to discover the relation of various facto is to one type of overt 
emotional inaction—ci ring—m preschool child]cn, on the other, it 
was equally concerned with a dctcimunition of the extent to which 
different observational methods nuv influence the type of lesult ob¬ 
tained The study was based on daily observations made over a 
period of two months on a group of 32 children attending the Insti¬ 
tute of Child Wei hue nursery school Fouitecn gills and 18 hoys, 
of ages rangingfiom two voais eight months to five vcais two months 
at the midpoint of the investigation, made up the* group The chil¬ 
dren jepresented a selected sample fioin the souo-rconomic stand¬ 
point, as they wcic drawn from middle class homes of professional 
and business people The selection was necessitated by the need for 
obtaining intelligent coopciation fiom the parents in the matter of 
lccord keeping. 

The methods of ohscivation employed wcie («■) Incident sampling 
in the home ovci a period of five weeks, the records being kept bv 
the children’s mothcis, (Z>) incident sampling m the nursery school 
over a period of eight weeks; (c) time sampling rn tire mu scry 
school over a penod of seven weeks, (tl) head teacher’s iccnirls m 
the nursery school ovci a penod of right weeks, (c) one Leachci’s 
ratings based on her acquaintance with the childicn dining tile 
penod they wcie in attendance at the nuiscrv school. Fiuilv de¬ 
tailed home ircords iepoiting the daily health i on tine of the child i en 
were also obtained for a [icnod of five weeks The pui pose of the-e 
recojds was to detcimmo the relation between health routine ,in<l 
emotional upsets 

Bchavioi was iccoided with a high degiee of ieh«rhilil\ irjnr- 
sented by 97.5 pei cent agicement between two observe)s foi time 
sampling and an avei.ige of 95 5 pci cent (nrngc 87 to 100) for 
10 items recoided by incident sampling 
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Incident sampling furnished the most valid measure toi spoudic 
behavior of the type investigated As will be discussed in a later 
article It also furnished reliable evidence as to the situations winch 
called forth this behavior in diffeient children 
Time sampling furnished a much less satisfactory and less valid 
lccoid As a method of investigation it is obviously unsuitable for 
spoiatlic trpes of bcliavioi, because the length of observation—four 
minutes—is too short to obtain a icpicscntativc iccoid of behavior 
which occuis on an avciage of less than half a minute pei nuisery 
school morning 

If time is at a premium the value of teacheis’ i,stings should be 
consideied fn the piesent study one teachci’s inting couelated 66 
with all uthci iccords taken in the school and 58 with all the lccoids 
taken at home and at school 

Duiation of crying behavior is a moic valid index than numbei of 
ciymg incidents 

Fm a ciosa section of the child’s behavioi in one situation such as 
a nuiseiv school, somewhat the same pictuic is obtained rcgaidlcss 
of the method used In a longitudinal study, coinpauson between 
incidence of behavioi at diffeient penods shows no such dcgice of 
lclationslnp, because diffeient factois modifying the child’s behavior 
arc in opeiation This is lcflcctcc! in the low dcgiec of consistency 
of behavior, which is interpreted as ansing mainly from lack of 
consistency m the factois nftcctmg the behavioi 

fn conclusion, selection of method (oi methods) should be based 
both on the chaiacteiistics of the behavioi to lie obscived, and the 
rccoid furnished of tile context in which the behavioi appeals With¬ 
out the lattci, as will be shown in a subsequent lcpoit, sheet enu- 
mciation of incidents, oi duiation scoies, are iclatrvcly meaningless 
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COMPREHENSION OF SPATIAL RELATIONS IN 
PRESCHOOL CHILDREN* 

Chine of Child Development, Yale University 


Edith Meyer 1 


A Introduction’ 

The investigation desenbed here has been designed as a contribu¬ 
tion to the genetic psychology of reasoning It belongs to a senes 
of studies of the evolution of notions in the child’s mind. In his 
latest book, Piaget (11, 12) has desciibed how notions like object, 
causality, space, and time aie constructed progiessivcly dunng the 
scnsoiy-niotor development of the child in the first years of life 
These notions .lie closely connected in then evolution. As Pomcaie 
(13) savs, theie is no such thing as space independent of objects 
Relations between objects and movements of objects cieate space 
Space is not the pciccption of a containci but the perception of its 
contents. The notion of space can only be undeistocd as a function 
of objects and all then relations So the notion of space, if it is to 
he studied genetically, must be corielated with the comprehension 
of objects and of then piopcrtics 

The picscnt study is designed to investigate, in ccitain selected 
situations, the evolution of the notion of space dunng the pieschool 
yean, between 18 months and 5^4 yea is 

There is a good deal of evidence to show that the picschool child 
is deficient in the compiclicnsion of spatial ichitionslups Evidence 
can be found in studies of instiumeutal behavior sucli as have been 

^Accepted foi publication liv Arnold Gesell of the Editorial Boaid, and 
received in the Editorial Oflice on June 25, 1939 
Tins study was made while the writer held a Stciling Research Fel¬ 
lowship in the Giaduate School, Yale University 
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facilities of the Clime and the Guidance Nurseiy and who read the manu¬ 
script, to Miss N A Hogan, Puncipal and to the teachers of the WFA 
Nursery and the Kindeigartcn of Cedai Street School, New Haven, Connec 
ticut, for their kind assistance in securing subjects and accommodations foi 
the experiments, and to Mr P II W Hartmann, technician at the Clinic 
of Child Development, who helped in picpanng the apparatus and draw¬ 
ing the charts 
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repotted bv GescII (3, 4), Charlotte Buhlsr (2) and others Other 
investigations of problem-solving behavior sliovv a similar deficiency 
With techniques akin to those applied by Kohler (7) to chimpanzees, 
Alpcrt (1), Mathcscn (8) and others have studied the general 
behavior of preschool cbildicn in problem situations Andie Rev 
(14), in Ins genetic studies of piactical intelligence [some in col¬ 
laboration with Lambciciei (15)], has caicfully analyzed the genetic 
progress of the child’s structunng of the situations All these in¬ 
vestigations show a giowing ability of the child to adapt to vnnous 
situations, to consider and foicsee ldations between objects, to effect 
apptopnate changes in the position of objects and of himself, to 
analyze whole situations, to lcstiucture them, etc In all such per- 
fonnances spatial iclationships aic involved. 

B Tiie Problem 

The piesent sciirs of expci imentx icpicscnts a ptcliminaiv ap¬ 
proach to the whole ptoblem The main points which seem to be 
ivoith investigating me the iollowuig "What specific pmhlcms arc 
involvcij for the child of picxchool age in the compichensmn of 
spatial i elutions'* How do children of vanous ages lespond to these 
problems'* Is any genetic piogicss evident What .ire the charac¬ 
teristics of such genetic piogiessum, and what initial conclusion-, 
may be diawn with icgaid to the evolution of the notion of space 
dunng picschool years ? 

C General Mftiiod 

The child was placed in vanous pioblcm situations, which will 
be desciibcd in detail latci Each situation included ceitam piob- 
lems concerning spatial iclationships The way m winch a child 
handles the entne situation is liable to give us some information 
about his compielicnsion of the specific pioblcm. 

Behavior was ohseived caiefullv dining the whole pioccss of piob- 
lcm solving, since the puipose was not only to undeistand ivhat 
the child does, hut also to mulct stand luhy he does it, and what umlci- 
lying notions arc lcvcalcd by his bchavioi. The whole piocess is 
of mteicst, tiials and hesitations, reactions to suggestions, bchavioi 
in repeated and modified situations, all become important 
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D Subjects 

SixLy-thrce children, between the ages of 18 months and 5^ years 
were examined (Table 1) Most of them wcic seen in a W P A 

TABLE 1 
SuniLCTS 

18 2 2 l /i 3 3'/, I V/ 2 5 SX 

Age nios yrs yrs yrs vis \rs yis 3 rs vis 1'otal 


Boys — 5 1 4 2 4 4 6 4 30 

Girls 3 'V 5 7 4 5 2 1 2 33 

3 9 6 11 6 9 6 7 6 63 


Nursery and m .1 municipal kindeig.utcn, New Haven, Connecticut 
The clnldien were mostly of Italian and Jewish ongin Thev were 
all from the woiking class of New Haven The legulai occupation 
of the fathei was variously leported to be common l.iboi, tmek 
driving, etc. , most of the paients wcic on ichef at the time of the 
investigation. The 18 month old clnldien were seen at the Clime 
of Child Development and had been icfcnccl foi social reasons 
Some of the 2 y 2 ye ,11 old child]cn, which were included, wcic pupils 
of the Guidance Nuisciv of the same clinic, these clnldien belonged 
to a highci social economic class Although they wcic a little 
supeuoi in some lcspects, then pcitoimance in oui cxpctimcnts did 
not diftei to a significant degree fioni that of the clnldien horn 
classes with lowei social economic background 

E Experiment \l Findings 

Although the study of the constiuction of the notion of space has 
to be made thiough the stuih of behaviui, it must be kept in mind 
that the adaptations to spatial relationships as they aie seen m 
behavioi ate not in themselves the ccntei of the investigation Thev 
aie only to he studied so f,u as the! .uc apt to throw light upon the 
comprehension of these spatial tehitionships by tire child It is the 
notion of space from the standpoint of the child and not i 10111 that 
of the obsetvei which will be studied hcic 

According to Piaget (12) two factois aie essential in the con¬ 
struction of the notion of space (a) comprehension of the spatial 
relations between obiects, (b) compichcnsron of the individual's 
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own shifts of position The expcinnents conducted in this study 
have been based on considciation ot these two points 

Fiom among the diffeicnt aspects undci which the compichcnsion 
of the spatial iclntions between objects might he studied, two mter- 
ielated aspects have been selected foi studv hcic; (rr) tiie fitting 
togctlvci of toims, ( b ) the compichcnsion of a moving object in 
1 elation to other objects 

Comptchenston of the individual’s own shifts of position will he 
studied under the following two aspects, (a) cooidmation with a 
ficelv movable object, ( b ) coordination with an object whose move¬ 
ments aie lcguJated 

All these foui aspects are closely ielated Some mutenul bcaimg 
on each aspect could be found in the icsults obtained In eien one 
of tile expeinncntal pioblcins, but each gioup of Jesuits will be dis¬ 
cussed piimirilj' with refciencc to the one question to which they 
ai e most lelcvant 

1 Experiment I Comp) ehenston of Spatial Relationships 
between Objects 

a The fitting togclhei of founs 

(1) Vioblem T Nested boxes (Figmc 1A) 

(a) Technique The child is given a nested set of five 
tilingulai boxes (the hugest of which is 6 by 6 inches, the smallest 
2)4 bv 4-)4 inches) lie is asked to take all the boxes out of each 
other and latci to put them togcthci again The wav m which 
he manipulates the boxes is noted bv the expeumentni The same 
pioccdme is repeated This cxpeumcot was done with 58 chile] j cn 
between 18 months and 5)4 veais 

(i) Result t. Behavioi exhibited may be classified in tluce 
stages. The stages rcpicsent typical founs of behavioi, which show 
a progressive evolution fiom entiie disicgaid of founs and mcom- 
piehension of the impelmenbility of solid bodies to coireci evalu¬ 
ation of foim lelations and a coucct compichcnsion of gi actuation 
in foims and difteienccs in size. 

The fiist stage is most ficquent fiom 18 months to 2J4 veais 
and disappear? about lluee The following behavioi is charac¬ 
teristic 2 

3 In the following descriptions of behavioi the process of lairing the boxes 
apart has been omitted, only the process of putting them togethtj Ins been 
described 
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In attempting to put the boxes together the child sci7es two of 
the boxes closest to him and bangs and hammers them upon 
each othei in any direction lie does not adapt the forms to 
each othei in any way It sometimes happens that he places a 
a small box, such as No 2, Into a much larger one, such as 
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No 5 lie may then lake another box, No I, for example, and 
ti\ to place it alio in No 5 without icah/mg that No 2 is in 
the wav He may continue such Inals by repeatedly hanging 
mul hnmmcnng \'o t on No 2 

Childicn in tins stage show no appicuation of the foinis and si/.es 
of the objects they want to put logcthei They do not peicctve 
that one space onlv can be occupied by one object and that a laigci 
object cannot be placed within a smallci one If thev take one 
ho* out of anothei, m the couisc of tcasscmblmg tile nest, they do 
it foi the plcasiiia of the activity itself and not with the intention 
of temoving an obstacle They choose the boxes to be handled quite 
without tegai d foi then sciiation 

The second itage is most frequent at 3 and yeais It appeals 
at 2 l /i vcrls and disappear ai about foui It is chaiaetci wed hy a 
definite ability to learn fioin cvpeucricc in the situation and to adjust 
accordingly (an ability which is lacking at the eatlici stage) The 
bcliavioi in this stage may be descnbed as follows 

I he child no longci much hangs md liamincrs any two 
boxes against cadi othci If lit stalls tiling in put i laigci box 
into a smallci one, lie notires ihe impnssiUiliU and mndifus Ins 
cfloils Tie conectlv holds two boxes in <i position sutli tint 
the axis of the one is a lonumiauon «>t the axis of the olliei, in 
tins position lie piessrs the boxes tngctliti ami turns thtin with 
n very charnctcnsttr mtating moxement, until the sniallu hox 
icachcs n position whtic it will clirk into the laigci one If it 
happens (hat lie has placed a small box, such ns No 7 m a 
much largci hox sueh as No 5, he lues onlv foi a moment lo 
place No t on top of No 2 and then immediately lemovcs the 
obstacle, hox No 2 In rase he lias alieadv plated (ogetlici 
Nos 2, 4, and 5 and wants to put No 3 m, he takes Nos 2 and 
4 out to intioducc No 3 and No 5 Oi if Nos 2 and 3 arc 
already out together, he works on Nos 4 and 5 scpaintely, then 
when lie is ieadv to place Nos 2 ami 3 into No 4, lie docs not 
put them in together, but first scpaiatcs them and mas make 
some cirois bcfoie getting them into the box piopcrly 

In this stage the child leatns to adjust the foi ms Lo each othci, 
he is not aware of all the relations befoichand, but he adjusts to 
them tlnough e\penmcntation, His piompt lcmoval of an obsH.dc 
shows cnmpiehension of the impeimeabilily of solid obiecls, He 
applies) the simplest ptinciplcv. of scuatton m putting a smaller 
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object into a larger one, but he btill cannot deal with a giaduated 
series of forms, without making chois In his activity he does not 
take into account the relativity implied by a senes The face that 
a given box is laigc in 1 elation to one size and small in 1 elation 
to another size, is expeuencecl by Imn but docs not entei into his 
planning 

The third stage is found in most of the 4-yeai-old clnldien and 
is quite geneial fiom the age of on It involves coucct adaptativc 
behavior, with full compichcnsion of fonn-rclations and of all the 
implications of scnation The typical behavior is the following 

Bcfoie bringing two boxes into contact with each other, the 
child chooses the light si 2 cs and adjusts the position of the 
boxes so they will slide together easily He plans beforehand 
and docs not only adjust einpmcnlly In case he has omitted, 
foi example, Box 3, in placing the others togetlici, lie removes 
only the boxes which have to be removed fiom the next in 
ordei to iniioducc the omitted one He lias no difficulty in 
stalling his activity with Box 3, placing it inside No 4 and 
filling it with Nos 1 and 2 with a single movement 

(2) Pioblern 2 Petformance bo\ (First part, sec Figuic IB, 
1 and 2) 

(a) Technique In this experiment, the pcifoimancc box 
devised by Gcscll (3) and a lcctangulai wooden block weic used. 
The pcifoimancc box is a rectangular box (15^4/10^-2/7^), winch 
icsts on one of the long sides and is open at the rigliL cud In the 
fiont side aie cut tluce holes, a veitical rcctangulai hole (u) at the 
left, a lound hole ( b ) in the middle, and a horizontal squaie hole 
(c) at llic light The child sits at a tabic, and the box is placed 
bcfoie him with the open end facing him The rectangular wooden 
block is inside the box, lying on the bottom After the child has 
leached into the box and obtained the block, the box is turned 90 
degiec, so that the fiont containing the holes, now faces him The 
expei nnentei points to the hole and asks the child to pass the block 
thiougli it If the child succeeds in turning the block in the light 
wav, so that it enteis the hole, he is asked to get the block out again 
and the test is repeated three times If he is not successful, the 
expeiimcntci introduces the block into the hole and the child is 
asked to push it into the box, and then to get it out again The 
test was given to 60 childicn from the age of 1 ]/ 2 to The main 
pi obi cm again is the fitting of forms into each otlici 
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(b). Results With lespcct to the comprehension of the 
spatial lclations involved, the bchavjoi observed may be classified in 
three stages, 

The fust static is found in all of the 18-month-old cliildien and 
in some of those 2 0 old 

The child bangs the rectangular block flat against the fiont 
of the box. Repetition shows the same behavioi The child 
does not know how to adjust the forms to each other, 

The second slaqc is piedominant at 2 0 and at 2^ but is also 
found at 3'0 

The child no louger bangs the block flat against the front of 
the ho\, but moves one end of the block towards the hole lie 
may hold it in cithei a vcitical or a horizontal position Often 
one corner of the block enteis into the hole Sometimes the 
entile end entcis into the hole by chance, but he does not exploit 
his success m repetition. 

The third statje is found at the ape of 3 0 and is quite genetal 
aftei the age of V/ 2 

The child shows full compichension, he immediately intio- 
ihices the rectangular block into the hole in the piopcr -way, 
turning it in adaptation to the shape and position of the hole 

(3) Problem 3 Performance box (Second part, sec Figme 
111, 1, 3 4, 5, 6) In the next gioup of expeuments, dealing with 
the fitting of forms into each othei, a new aspect is introduced, 
the child’s compichension is studied by testing the flexibility of 
his activity patterns. Suggestions weie made by the expciimentci, 
and then effect was studied systematically. Also, situations weie 
intioduced which called fot tiansfei, generalization, and difteicntia- 
tion of foimcr cxpci icnces 

(tf) 'Technique . In the first experiment of the land just 
dcscnbcd, the same peiformancc-box, used in Fioblcm 2 was em¬ 
ployed In this pioblem a senes of small instalments (3-6) me to 
be pushed through the houzontal square hole (c) One instuimcnt, 
No, 3, is constiucted of two small wooden blocks (squaie in shape) 
attached to the sides of a stick. The blocks turn freely on the 
axis, pel pend iculat to the stick When both blocks aie turned 
pmallcl to the sti.ck the instalment can be pushed through the square 
hole (e) No 4 is an instrument which is similar to No 3, except 
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that die squaic blocks <ue tcplaccd by disc-slmpcd blocks No 5 
is an instrument winch is like No 3, except that one of the squaie 
blocks is so fastened, that it cannot be tumed parallel to the stick; 
No 6 has disc-shaped blocks, like No 4, but one of them is again 
fastened Both Nos 5 and 6 aic so constructed that neither can 
be passed through the hole. 

Instrument 3 is presented to the child with the blocks turned so 
that the instillment will not fit into the hole The cxpcnmenter 
points to the hole ( 4 ) and asks the child to pass the instrument 
through it If the child does not succeed, the expciimenter takes 
the instillment and slowly turns the blocks into the necessity posi¬ 
tion, making suic that the child obseives all lici movements, then 
she slowly intioduccs the mstiument into the hole, pushes it in half¬ 
way and witlidiaws it After this dcmonstiation the blocks me 
turned back to their original position and the child is asked to get 
the instrument in by himself The effect of the demonstration upon 
the child’s activity is obscived, and the same demonstration is re¬ 
peated as many as three times if necessary Aftei this, 01 eailici in 
the cases whcic no demonstration is needed, the mstiument No. 4 
is given without demonstration Later, scveial trials aie given 
with No 5 and finally with No 6 These experiments weie ad¬ 
ministered to 51 children from the age of 2 0 to 5 x /i. 

( b ) Results Up to the age of four years collect introduc¬ 
tion of No 3 into the hole ( c ) did not occur without demonstration. 
As will be shown latei, even coucct introduction is not complete 
pi oof of comprehension of the problem, which is how to turn the 
block in such a way that the instrument is of a foim which can fit 
into the hole Only transfer to No 4 and 1 ejection of Nos 5 and 
6 aftei a short trial pi ovule real proof With lcgaid to compre¬ 
hension of the spatial relations involved in the pioblcm, the bchavioi 
may be classified into tlnec stages 

Tile fust stage involved cither of two fotins of bchavioi winch 
drftci slightly 

11 (Predominant in the children of 2 0 find ’Z'/i), r X he child 
tries to introduce the mstiument No 3 in an entirely nnadnp- 
tive way Often he holds the instrument paiallel to the box 
instead of peipendiculai to it Even if he holds it in the proper 
position, lie only woihs on one of the blocks and is not able to 
adjust even it properly Demonstration has no effect and seems 
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to he ujnsideied only as an iindesited inLcii upturn No 4 is 
handled in (lie same nnadaptive way Nos 5 and 6 are tucd 
for as loop; and with as much effort as the other instruments 
b (Predominant in the children of 3 0 and V/z ) Here the 
child shows the same initial behavior, but differs m his reaction 
to the demonstration lie immediately imitates the cxpeii- 
mentej by tinning the blocks After doing this fot a while, he 
tries to introduce the insiiuinuit into the hole without nn> con¬ 
cern fot tile position in which his tinning has left the blocks 
The turning activity seems to be understood as a soit of ritual 
winch is expected to make the intioduction of the mstiuinent 
more likely, The same tinning activity, without concern foi 
its real effect, is tiansfcned to No 4 Latei, when the child 
notices that one block on No S and No 6 cannot be turned, he 
lues to introduce these instillments into the hole just the same 

All the Jnldieii belonging to this fust stage show an incompic- 
henston of the spatial lelations involved m the problem These 
included uiulci "a” aie not influenced bv any demonstnition, nnd 
no transfei takes place, those included undci "b“ show a ccitam 
aptitude to follow a dcmonstiation, but thev only imitate the clemon- 
stiatccl movement and tiansfei it to othei situations without tompie- 
hension of its function 

The second stage is piedominant in the subjects of 4*0 and 4^4 
It reveals a moic adaptive cmpmcal handling, leading to final suc¬ 
cess but not to entue compichcnsion The typical bchavioi can be 
descnbcd as follows' 

The child shows mi experimental attitude of being leady to 
piofit from immediate experience. He pushes the instillment 
towards the hole and tries to get it ill, making vaiious trials 
and patiently tinning the blocks Most of the child]en succeed 
aftei long efforts Repetitions of the problem result in the same 
type of response rather than an immediate solution A demon¬ 
stration has to be given to only a few childicn When given, 
a demonstration does not seem to suggest the entire solution to 
the child but onlj a conviction, that the pioblem can be solved 
bv expeiimcntation The child timisfits the same attitude to 
No 4 and manipulates No 4 until lie gets it in Nos 5 and 6 
arc tried, but the child's enthusiasm for them diminishes, when 
he discov-eis that one pait of these instruments is rigid and does 
not yield to Ins efforts at adjustment But he does not entirely 
reject these instruments If asked if he expects to be success- 
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Ini, he is likely to declare that he cannot know ns jet and 
most tiy fnrthei 

In tins stage of an experimental attitude without entue compre¬ 
hension, sonic piogicss in spatial compieliension may be observed 
Tlie blocks <n discs aie coucctly adapted to the hole, but the inter¬ 
dependence of the two blocks 01 discs thiough the stick, to which 
they aic attached, is not yet iindcistood. 

A thud stage is found in the children 50 and 5 ]/ 2 ycais old 
Piogicss in compieliension is shown in the following bchavioi. 

Attn ihc lust tnal, most childun immediate)! adjust lhe 
blocks on No 3 in the light position bcfoie again bunging ihe 
instrument up to the hole In the cases in which a demons!ra¬ 
tion is given, it lmrnedintelv suggests ihc coriect adjustment 
of tin instalment No 3, bcloic any new clToits me made to get 
it into the hole When No -t is presented, it is lrnmuliatelv 
studied and then adjusted in the saint anticip.iton way Nos 5 
and fi aic lijeUed aftei the discovciy that “it cannot lie turned," 
that "it is too big,” etc (Some tluldicn m this group show n 
specific attitude with instrument No S which might be mis¬ 
taken foi lack of Lomprehensitn Aftei ha\mg discovered that 
the oidinaiv pioceduic of tinning the parts paiallcl to the slick 
docs not voik, they tiy hard to get the instrument in nnvwav, 
appjientlv thinking, that the task can be done by anothci trick, 
vs Inch they aic supposed to discovei Questioning icadily 
ic veals this so-called “trick-attitiule,” which is geneially found 
onlv with the oldest childien ) The leal compiehcnsiun tharac- 
tcrvxmg this stage, is evident in the foresight demonstrated ill 
tlie handling of the objects, in the tiansfer to No 4 and in 
the icjection of Nos 5 and 6 

(4) Pioblem 4 Objects behind fence (see Figuic 1C) An- 
otlici senes of experiments u as auanged foi the study of suggestions, 
tiansfu and differentiation 

{a) Technique The child is placed in front of a large 
table at side A Inter posed along the edge ot tlie table at side A 
uses a fence const! ucted of thin wooden posts, set at intervals of tlucc 
inches The light half of the fence is 10 inches high and the left 
half is 20 inches high Sides B and D of the table arc open and 
accessible, whereas side C is placed against the wall A big red 
cube (see Figure 1C, 1), too large to be passed between the posts is 
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placed behind the low pait of the fence and the child is asked to 
get it. The possible solutions are to lift tile cube ovet the fence 
ci to push oi lead the cube along the table behind the fence to one 
of the open sides, B and D, and obtain it there If tile child does 
not ieach eithei of these solutions, suggestions aie intioduced The 
fijst suggestion consists of the experimentei's lifting the cube over 
the fence and handing it to the child, the cube is then ieplaced in 
its original position on the table 

When the child has reached a solution, a second pioblcm is posed, 
by placing the cube behind the higher part of the fence, If no 
solution is reached by the child, the following suggestion is given 
the cube is moved over to side B bv the cxpeiimentci, given to the 
child, and then ieplaced in its fonnci position Latei various other 
objects aie placed behind the fence—a long rod (sec Figuic 1C, 2), 
two diftcicnt anglcblocks ((7, 3 and 4) which can he passed between 
the posts, if turned m the right wav and in some cases a small cube 
(C 5) which can be passed between the posts These c\pciintents 
weic done tuth 50 childien fiotn 18 months to S]/ 2 veats 

(i). Results The results will be discussed hcic with 
regaid to the spatial iclations between the objects involved (objects 
and fence), latei the lesults of this same expenment will be dis¬ 
cussed with lespcct to the shifts of position involved Tluee stages 
mav be distinguished which inatk a growing compichension of the 
iclations between objects, 

The Ihsl staqe is found fiom the age of 18 months up to 2 l /z 
years It simply involves cffoits to obtain the objects bv direct 
prehension 

The child diags at the cube only at the spot wlieio it is 
already located, and tues to pull it between (he posts He does 
not seem to nodetstand that the cube is too large to go thioilgh. 
Suggestions have no effect, the child is happy to get the cube, 
when the expci imenter gives it to him, but be is not at all 
interested in the trajectory made by the uibe in the hands of 
the expcnmentei The other objects are diaggtd and foiccd 
through the fence, with no attempt to tuin them adaptiveh 

There is no compichension of the spatial relations involved between 
the objects, only the child-object lelationship is active and dominant 

The second staqe is found at the ages of three and fovn yeais 
Its characteristics aic manifested in varying foims of behavior 
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Some of the childien, after having tried to secure the object 
by direct reaching, arrive by themselves at the solution of 
lifting the cube ovci the low pait of the fence, others arrive at 
this solution after a demonstration In the later pioblcms, this 
pattern of lifting objects o\ei the fence tcinains rigid and un¬ 
differentiated 

(a) Some children, when the cube is placed behind the high 
part of the fence try to lift the cube ovei, even though the fence 
is here too high to permit then doing so, they do not find any 
new solution foi this situation New suggestions have no effect 

(b) Othei childien move the cube over to the exact spot 
behind the low part of the fence, whcie tlicj have lifted it ovei 
before They do not see the possibility of moving the cube to 
the open side I) which would he the most direct solution Sug¬ 
gestions in this dilution usually have no effect 

(r) Anotliei foim ot irigid belinvioi is manifested in the fol¬ 
lowing wav with new objects, the same pattern icinams un¬ 
modified The long lod and the angle-blocks ate lifted ovei 
the low part of the fence, even though they could easily be 
pulled between the posts In many cases, even the small cube 
was lifted ovei the fence 1 

The chaiactcnstics of these foims of behavior seem to be a rudi- 
mentary compichcnsion of spatial lclations between objects The 
child finds one solution cither bv himself ot as a lcsult of suggestion, 1 
His bchavioi is characterized by «i rigidity of the method ot solution 
The one successful pattern adopted clunng his activity is applied to 
all situations which aie somewhat sinulai, and he does not differen¬ 
tiate his activity pattern according to the special spatial constellations 
into which objects aie placed in the several situations 

The thud stage rs found in most ot the childien at the age of 4:0 
and later It involves full comprehension and ability to differentiate 
the activity pattern in accordance with the situation 

1 IIere it should be mentioned that the possibility may he excluded that 
the childien did not understand that they were allowed to use any kind of 
solution The whole behavioi of the childien showed how eager they were 
to get the objects, and that they weie not at all haiuhcajtped by inhibitions 
of this kind 

The lesults confiim the findings of A Rey (1+) that suggestions arc 
effective only when the child is veiy near to that point in his mental 
development at which he would icach the same solution spontaneously At 
earhei stages, the same suggestion has no effect, because the child is not 
mature enough to respond to it 
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Doth t} [ies, of solution (lifting the object over the fence ancl 
pushing it to a flee side of the table) occur spontaneously 
When the solution which he has not discovered for burnt If is 
suggested to the child, he adopts it immediately The mode of 
solution is very definitely adapted to the variations in condi¬ 
tions The child seems to plan the best method foi each object 
and each situation He lifts the large cube over the low p.nt 
of the fence, but when it is behind the high part of the fence, 
he pushes it to the nearest open side of the table The rod and 
angle-blocks are turned ndaptiveh and pulled thiough between 
the posts 

l> The compehenston of n moving object in i elation to othn 
objects. Comprehension of spare as well as of time 0 glows out of 
the compn'hcnsion of movement Compichcnsion of space is auivcd 
at when shifts of position arc understood In tins section, compre¬ 
hension of the movements of objects will be discussed, latci, the 
child’s own shifts of position, and then cooidin.itton with those of 
objects, will be investigated 

At the beginning of his seiisoiy-motoi development, the child does 
not undci stand that a moving object follows a cettain path in space 
As development piocccds, the child seems to understand the rela¬ 
tions of movement to the surrounding space Piaget (12) descnbes 
a piogressivc adaptation to rectilineal movements, In the first 
months of life, the child gains the ability to follow slow lectilineai 
movements 0 Aiound seven months he is also able to refixate an 
object which is moving so rapidly that he momentarily lost his 
fixation (12, pp 22-25) At this same age, he is still not able to 
maintain the propel sense of location foi an object which disappears 
in a slow movement behind a scieen and which will icappcal at a 
point which could be piedictcd fiom anticipation of the path it is 
following, the child revcits to a fixation of the point at which the 
object fiist appeared (12, p 120) Piaget concludes that m the case 
of a lapid movement it is only the movement and not the shift of 
position as such to which the child accommodates (12, p, 25) Shifts 
of spatial positions aic not yet understood; the child continues to 
look foi a disappearing object at the wrong place until the age of 9 
and 10 months. 


'Study of the evolution of the notion of time is rtsirved for a latei paper 
0 Gesell (4) lists such behavior at 6 weeks. 
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FIGURE 2 


A similai evolution has been found in tile piescnt investigation 
to obtain at higher levels with the comprehension of displacements 
from rotation. If, for example, a lotatmg lever is shov,n to the 
child, he undei stands the movement at an earlt age, only as a dy¬ 
namic and unspatialized movement independent of space It is only 
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at a. l.itei stage that the child icalizcs that the level passes definite 
spatial points in the comse of its movement Tins evolution has 
been studied in the following expeuments 

(1). Problem 1 Rotating bom/l (see Figuie 2RB) 

(a) Technique A boaid six inches high and 14J4 inches 
long is mounted on a pivot. At each end of the boaid aie attached 
two small platfoims ( A, 11, C, D, — .1, B on the one side, C, D on 
the other side—sec Figuie 2RB) This apparatus is placed on a 
table m hont of the child. A coloied chip is placed on one of the 
platfoims while the child watches, and it is coveietl with a catdboaid 
A similar caidboatd is placed over anothci platfoim which is emptt 
The child is asked "to watch whcie the button goes ” Then the 
boaid is slowlv tinned 180 degrees The child is asked to get the 
chip. The first two oi thicc tuals aie consideied as picliniinaiv, 
Then follows a senes of variations of the same experiment, in each 
variation the boaid is tinned 180 degiccs in the same clockwise 
direction, but the othc* conditions aie changed in the mannei shown 
in the diagiam (see Figuie 2, 1 to 8). The whole senes is le- 
peated, when anv of the solutions have not been collect Aftei this 
series the child is asked to make piedictions “Wheie do you think 
that the chip (button) will go when I tuin?” Aftei the child has 
guessed, the experiment is executed Sufficient motivation w.is pio- 
vided in all these cxpeiiments by the wish of the child to get as 
many chips as possible. (He was allowed to keep the chip each 
time that he found it without making an cnoi ) With youngci 
children the plcasuic in finding the chip piovidcd enough motivation 
in itself to keep then mteicst aroused foi a iclntivclv long pcuod 
The experiments wcie done with 45 subjects fiom 2 0 to 5^4 
years It was found that ptcdiction could only be asked of childien 
who weic at least foui yeais old. 

(£). Results The several vauations in the experiments 
allow a compauson of the conespondmg icsults. Sometimes nega¬ 
tive icsuits in one v,u\ation peimit an understanding of positive 
solutions of anothci The analysis of the responses ot the children 
in these expeuments has led to a definition of foui stages in the 
evolution of the compiehcnsion of displacement fiom lotaticm 
The first Stage is picdomin.uit at the age of 18 months and 2 0 
years and is still found at 2J4. It lacks entirely any leprcsentation 
of the shift of position which has oecuned. This is manifested in 
several different forms of behavior. 
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a Some childieti look attentn ely at the mo\mg board, but 
when it stops they look foi the chip in quite absurd plates They 
look under the apparatus, at the pivot, under the mhbei suction 
cups on which the base of the apparatus is mounted 1 At the 
moment when they lose sight of the chip, its movement becomes 
mcompiehensiblc to them 

b Other children follow the elnp until it has disappcm ed and 
then look baek immediately at the place, in i elation to them¬ 
selves, that it occupied before the movement slatted When, 
for example, in Vaiiation 1 (see Figme 2) Ihc chip has orig¬ 
inally been placed on Platfonn A and the apparatus is iota ted 
180 degiccs, they now look at Platfonn D which is at the posi¬ 
tion funncily occupied by A 

i Otliei cluldicii, once the boaul has stopped, tiy to turn it 
bnck again They ate foi bidden to do so, and they do not lind 
any olhci solution They understand only that the clup has dis- 
appealed because of the movement of the boa id and net is it 
the only way to get the chip back is foi them to undo the 
movement 

The gcncial chat at let is tic of thus stage is a definite lack of tepte- 
scntation of the shifts of position involved. The chip disappears, 
but its new location cannot be deduced fiom obscivation of tile 
movement and of the resulting position of the boaid No ielation 
exists foi the child between movement and change of position, 
movement is undcistood as a movement but not as a shift of the 
spatial position of an object 

The second stage is found at 2 '/ to i l / 2 . It is manifested in the 
following tvpes of behavior. 

a Many childien follow the movement until the chip dis¬ 
appears and then wait cagtily foi the fiist centred platfonn to 
leappcai as the movement continues As soon as am tardboaid 
comes into sight, they expect the chip to he undci it. So in 
some vnnations (as in + and 5, see Figure 2) their choice is 
the coirect one, while in otheis (such as 7 and S) then choice 
is rncoriect They know that the desued platfoim must he 
expected at a difieicnt point fiom befoie; but thev only take 
into account the one desued platfonn and neglect the iclntions 
of the whole situation They do not take into account the 
empty covered platform and its changed position 

7 In another expci uncut, ihe suction cups aie used to fasten the board to 
the table top 
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l> Ollici chiltlicn concctly look at the icnr of the boat (I, when 
the turning has left the chip tlicic But they do not look in a 
definite position, eithei of the two platforms at the back seems 
right to them In Variation 7, foi example, they arc likely to 
choose C as uell ns D Many of the correct solutions thus do 
not involve complete comprehension, this is evident from 
remarks mode bv the children (such as "it is way hack,” etc), 
as well as from comparison with mconect solutions 

In both fount of hchavioi the charactcnstic of the stage may be 
seen in the beginning of a comptehension that the chip has changed 
its position through movement and that it has to he expected at a 
new place. This new position is anticipated onlv in a raihci undiftci- 
entmted wav In the gioup described urnlei "a" the chip is expected 
simply somewlicic along the path it lias begun to take; in the gioup 
dcsciibcd undci "b" a shift fioni the fiont side to the back side of 
the board is undci stood The piogrcssivc shifts of spatial position 
made bv a locating object aic not taken into account The child 
still lacks coircct leprc'-cntation of the invisible poition of a moving 
object’s path In a tiansilion.il stage the following bchavini is 
found 

it The child tedious closclv with hi!) eves oi even Willi Ins 
fingei the movement of the pliufonn wluth holds the chip lie 
continues to follow ils movement aftci it lias disappeared and 
he lesecmcs the chip it the light place So he seems to undci- 
stand even llie invisible movement of the object But if m any 
one tiial he does not attend to the movement quite as closely, 
he is incapable of finding the chip again when the movement 
has stopped 1 he new position of the booid docs not indicate 
lo bun where the chip must luwc stopped, his bchavici leverts 
lo one of the foi ms which have been destnbed foi the second 
stage 

The third tfaqe at mind the age of 4 0 show’s decisive piogiess m 
companson with the pievious stages, it icveals a tiue comptehension 
of the displacements fiom location. 

In lus behavior in the expeiinienls the child docs not show 
anv difficulties when he has to reseenre the chip aftci the hoard 
has turned He docs not need to follow the movement closely 
with bis eves or fingei s, it suffices foi him to see the initial 
position, the beginning of the movement, and the final position, 
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He is able to reconstruct the new position of the clup fmm the 
new position of the bonid, lie is able to icprescnt the spatial 
components even of movements which cannot he seen, thus lie 
shows that lie lias iindeistood the spntinl relations involved in 
the movement 

But the interesting feature of this stage is that the icprescntations 
aic limited in then function Most of the cluldien up to the age 
of 5y2, though able to lcsccuic the object when the movement has 
been completed, aic still incapable of predicting the futuie position 
of the chip before the board has yet been tinned the usual 180 de¬ 
grees. Some chilthcn make the same mistakes as the children in 
the picvious stages m situations with completed action, they point 
to some indefinite place on the table outside the radius of the board, 
or some place in the vicinity of the boa id but beaiing no telamon 
to the platforms (it, the middle of the boaid, the rubber suction 
cups, etc ) Othci ciuldien assume coirectly that the futuie position 
of the chip will be on one of the platfoims of the boaid, but point 
indiscriminately to either one of the plnftoims which arc on the 
concct side of the board 8 

In gcncial, the childlen at carlici stages arc incapable of picdicting 
and do not even undcistand the question Each actnity and event 
seems new and unique to them and happens without picdictable 
relations oi laws But at the present stage the question is accepted 
and the child agiccs that a ceitain new position can be expected, so 
long as the usual practice of turning the boaid 180 degrees is con¬ 
tinued But lus icprescntations fail to function when they must be 
detached fiom actual concictc phenomena Ills lcpicscntation is 
adequate when he is requited only to rcconstinct a past condition 
fiom the presently given state of affairs It is only at a touith 
stage that coucct piedictions and entile compichcnsion aic found 
with conect lepicscntation of all the position changes involved, even 


a Andic Rey (14, p 162) has found similar etiois of pi edict ion in a com¬ 
parable problem which had been devised to study the compichcnsion of 
simple mechanical problems in childicn Ills appaiatus consisted of a itiler, 
fastened in the tenter and fiee to rotate, at one end of whieh was attached 
a stung and at the otbei end an object The child was asked to foiesec 
the position of the object, if one pulls at the string Ills subjects gate a 
variety of piedictions similar to those dcscnbed here They Race 100 per 
cent wrong predictions between the ape of 3^6 and 4J^, 75 pei cent wrong 
predictions lip to the age of Syi, and still 27 5 per cent cirors between 
5 : /i and 6 ! /2 
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without any relation to a completed action. Tins stage is only m a 
few cases found within the age-levels studied hcie. 

2 R\penmeni II' Comp ehenston of the Individual's Own 
Shifts of Position 

a Coordination with a freely movable object The next pioblcm 
is to investigate the tvay in which the child conics to understand 
Ills own shifts of position Piaget (12) points to tile fact that at 
the cailv scnsorv-niotoi stages of mental development this coin- 
pichcnsion does not exist He says that at early stages the child 
hep ins to discovci sp.ui.il lelationships among objects, and consideis 
himself, if not outside space, nevertheless as an invaiiable centei He 
is not as yet an object which is like othci objects and whose shifts 
of position take place in telation to the shifts of position of other 
objects 

In some informal expeuments with chilihen from 18 months tc 
2 T /> \eais it ha« been possible to add some examples to the woik 
done by Piaget (12) Results show’ a giowing ability of the child 
to make detours which mjunc icpicsentation of his own change of 
position as i dative to objects m space. 

(1) Piablem 6 Dell behind peifoinuince bo\ (see Figuic 

IB) 

(a) . 7'echmqiie. The child stands at A in fiont of a small 
table on which the petfoimance box (fi 1) is placed The cxpeii- 
menter sits at the left side of the table, so close to it that thcie 
is no space left between hci and the table. She show's an object (a 
bell) to the child, and then moves U slowly mound the left side 
of the box and hides it in hack of the box at the point marked C 
The child tiies to get the bell back 

(b) Results A marked tendency was obscived in all sub¬ 
jects 18 months old, and in many of the 2:0 \eai old to tiy to 
obtain the object by following the same path which it has taken, 
namely, fiom A through D to C. On discovering that they could 
not follow this path the childien of 18 months gave up all attempts to 
get the hell, started to fuss, and did not see any other solution 
Most of the 2-yeai-olds, aftei some hesitation, discovcied that they 
could go aiound the othei side (E) of the box to get the hell 
The 2^-year-old group immediately peiccived the situation and 
lealized that they could not follow the object around the left of 
the box but could obtain it by going mound the right side B 
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(2) . Pioblem 7 Gelling block out of f>eifontuwcc box 

(«) Technique It will be icmembcred that in the pio- 
cediuc of Problem 2 the child obtained a tectangulai block bv 
lcaching into the open end of the peifounancc box The box then 
was turned 90 dcgiees, so that the side with the holes was now in 
fiont of the child, the child pushed the lcctangulai block thiough 
one of the holes and then lie was asked to get the block out again 
(b) Results All the 18-months-old children as well as 
the 2 0-ycar-old childicn tiy at fiist to get the block back thiough 
the. hole thiough which it lias tlis.ippcaied The 18-months-old chil¬ 
dren pcisist in poking in the hole and do not see any othci solution, 
but most of the 2'(Mcai-old childlcn finally discovei that they have 
to move ovci to the open end B of the box Some of them need 
one suggestion In the cxpenmcntci bcfoie tliev can find the solution 
themselves 

At caih stages the child only loams gradually to find an object 
by following anothei loutc than the one nhich he has seen the 
object take In othci woids, he only lea ms giadually that in a 
squaie A BCD, whose centci is blocked by the box, lie can go fiom 
A to C bv the path ABC as well as bv the path ADC. In such 
a detoui the child abandons the object-subject line which has beer 
established by his experience and yet undcistands how to get hold 
of the subject. He not only represents the geometrical arrangement 
of the spatial points hut also his own changes of position as move¬ 
ments between such points 

(3) Pioblem 8 Objects behind fence (see Figuic 2C) 

{a) Technique (See page 129 ) 

{b) Results The lcsuits of Pioblem 4 (objects behind 
fence) have until now onlv been discussed m the light of spatial 
relations between objects and then foims Now the same data will 
he looked at fiom the point of view of position changes, especially 
those of the self 

In compaiison with the pioblcms just dcscubed the “object behind 
fence” experiment includes a new aspect so fai ns shifts of position 
aie conceincd Whereas m Pioblcms 6 and 7 the child has to adapt 
his own movements to a ccitain definite position of the object, lie now 
has to effect changes in the position of the objects as well as of 
himself. His own shifts of position have to be included in a system 
with othci shifts 
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III the Inst stage (mound 18 months to 2^ vcais) which has 
been described above the child tucs to pull the cube tliiough the 
gate rjnectly at the place whcic he finds it. He docs not considci 
anv change in position either of the object 01 himself beyond his 
direct teaching foi the object 

In tbc second stage at 3 0 to 4‘0 veais, pietcience was found foi 
lifting the cube ovei the top of the fence Thcic a detoui is made 
with the object, but the subject maintains his own onginal position 
In the thud stage (at the age of 4 0 and later) the child makes 
a detom himself by going to one of the open sides of the table 
(n oi D) He not only moves the object but lie also takes into 
account possible changes in his own position A spatial point B oi 
D outside of the line of foice fiom object to subject becomes the 
center of the field, both subject and object aic dncctcd towaids this 
point and aic supposed to meet theic 
This achievement is a veiy decisive one toi the comprehension of 
spatial relationships The child ceases to be a piivilcged ccntci and 
begins to consulei himself with lcfticncc to the objects 

b Coot situation with an object ivhose movements ate legislated 
(1) Ptabletn 9 Rotating boats! on table (see Figure 2RB 

and I and II) The last pioblem which will be studied is that of 
how the child comes gtadnal'lv to cooidinatc Ill’s own positional 
changes with those of objects whose movements aic regulated These 
cvpeiiments wcic pnmaiilv inspncd by occasional obseivations 
Picschool children of caily ages commonly run behind a toy-tiam 
when they want to catch it They do not foiescc that they would 
catch it moie easily by crossing lathci than following the path of 
the object This solution icqvines rcpiesentation of the shifts of 
position of the moving object and of the self The corn duration of 
both seems to be important nr the evolution of the notion of space, 
and some expci iments have been devised foi its study, 

(a) Technique The board ( RB ) described under the 
technique of Pioblem 5 is placed on a large table The base on 
which the boa id pivots is now attached dimly to the table by rubhci 
suction cups The children cannot diag it along the tabic at all and 
the only movement possible is a rotaiv one The distance of the 
board fiom the edge of the table is adjusted at the beginning of 
oacli experiment, accoiding to the size of the child. 

The first situation (I) is as follows the distance of the board 
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fiom side A of the table is such that the child is just able to reach 
the closest tip of the board. The distance from the right side B 
is such that the board can onh be 1 cached after it has been turned 
90 degrees A chip is placed on platform D in M, the child is 
standing at A and is asked to get the chip After a bncf moment 
(in which most of the childien tiy to leach diiectly) the experi- 
mcntei dcmonstiatcs, by moving the end N once back and forth, 
that the boaid can be rotated The instruction is “vou get the 
chip, you can do whatcvci vou like to get it ” 

In a second situation (II) A r is turned towards B, the chip is 
placed in D The child is at A This situation is usually repeated 
several times. 

The fiist situation (I) is repeated with the child in B and the 
second situation (II) with the child in B Sometimes the child 
needs encouiagcmcnt at the fust tnal to “go whcie he likes ” 

The experiments have been given to 50 childien horn the age of 
2to 5 Y* yean, old 

(A) Results In the icsults thicc different gioups of solu¬ 
tions may be distinguished as stages in a piogicssive evolution 
tow aids compiehension of the continuity of the position changes in¬ 
volved in a rotating movement and towards facile cooidmation ot 
those changes with the shifts of position of the self. 

The first staqe is icprcscnted by a group ot 1 espouses given by 
all childien of 2/ t most of the 3 0 ycats old and 50 pei cent of the 
Z x /i yeais old 

In this group of icapoiiscs chaiactciistics aic found whiJi aic 
aheadv familial fiom the dcscnption of behavioi on othci piohlems 
at eailv stages 

TliCiC is .1 tinccfc object-subject line and incoinpichcnsum of 
the displacements from lotation The child does not understand 
that the rotating of the boaid can bring the desired object into 
Ins leach He continues to reach diiectly towards the chip lie 
shakes and pulls at the neatest end of the board trying thus 
to drag the chip in a direct line towards himself This is 
impossible, because of the attachment of the boaid to the table 
Sometimes this tugging leads, by accident, to a rotary move¬ 
ment which mav bung the chip almost within the child’s reach, 
if this happens he immediately gives up the pulling and reaches 
directly towaids the chip even though he still cannot reach it 
lie does not sec that the lotaty movement of the board lvns the 
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reason for the increased proximity of the chip, and that he 
should continue it When the pivoting of the board is demon¬ 
strated, the child may imitate the movement of the experi¬ 
menter, but it is evident that he docs not see any relation 
between the pivoting movement and the getting of the chip 

The second stage is icprcsented by a group of 1 espouse charac¬ 
teristic of the children of 4:0 years The traits aheady lcvealed in 
otlici pioblems appeal again hcie The movements effected arc 
directed towtuds the subject as privileged centci and not towards 
an independent point in space The lotating movement is still only 
very roughly spatialized but is understood as a method of bunging 
the chip within icach. The following behavioi is characteiistic. 

The child imitates the experiments in turning the bonrd 
back and forth , he often experiments n short while with the 
board and seems to discover that the chip disnppeais when the 
board is turned to the light, ,ind remains in view when turned 
to the left. Then he tries to effect an entuc 180 degrees turn 
to the left This seems to be foi him the only effective method 
of bringing the chip within bis reach He dots not try to stop 
the board when the chip points to B, fiom where he could then 
easily reach it, he remains at A and tries to get the chip near 
that point even though the lench is at best moic difficult than 
from B When he has not pushed the boaid vacuously enough, 
it stops in a midposition, that is with M pointing to B, lie tncs 
to reach from A towards the chip only foi a moment and find¬ 
ing that he cannot reach it, tiies to push N further, even when 
this end is fai away fioin him Mostly he docs not even see 
that he could reach the chip at B Only sometimes when he has 
already entirely given up all attempts, he goes around to B as if 
guided by a new perception, and gets the chip at B, but it is 
very obvious that this is no satisfactory solution foi him It 
is only a wny out, foi at the repetition he tnes to achieve the 
entire 180 degrees turn as before Situation II is solved \\\ a 
similar way to situation I The child goes fiom A to B and 
tries to Uun the hoard ISO degrees in the direction which keeps 
the chip in his view He tiies hard to push A' hirthei when 
the board stops in the midposition with A 7 pointing towaids A 
In a few cases, the child aftei many such tnals finally goes 
over to 4 and tries again to make this difficult ISO degrees 
turn He again does not stop the boaid at li 

The thud stage may be distinguished in a gioup of i espouses given 
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by most of the 4^ veai old childien and almost all of 5 0 and 5j4 
Again \vc find here tiaits noted in the picscncc of similfli problems 
The progress of the stage lies in incieased cooidmation of the 
movements of the self with those of the objects, and compiehcnsion 
of the progiessive and continuous position changes involved in the 
rotating movement The chaiactcustics of the stage become espe¬ 
cially evident in the behavioi in Situation II 

The child goes fiom .1 to B, turns the end V 90 degrees 
towards //, goes hack to A and guides the hoard slowly ami 
carefully till the end Af, bearing the chip, appionthes fl, then 
he returns to B nnd reseemes the chip there I'hc child chooses 
that direction of lotntion in which the chip is always visible 
He does not make efforts at li to turn the hoaul 180 degrees, 
became he foresees that the hoaul will pass some spatial points 
which can he icached If he does not foiesec ihcsc specific 
points themsehes, lus attitudes show that he tries to he alert 
to them 

Here is, howcvei, a pnmitive lesiduc in the fact that the child 
turns the boaid only in the dnection in which the chip remains 
visible to him, this foiccs him to make many moic movements then 
aie necessary foi the pci feet solution of the pioblem 

Theoicticallv it could be assumed that at a highei stage the child 
would make only the essential movements He then would imme¬ 
diately dnect the end M towards A, turning the end 2\ T 90 dcgices 
towaids the light, In this case a lcpiescntation of a p.utlv invisible 
movement would be projected bcfoichand and cooidmated with iep- 
i csentation of self movements, and the child would no longci hesi¬ 
tate to see the chip momentaulv disappc.u But only a vciy few 
such instances have been found in age-innges studied here Logically 
it may he predicted that this more economical solution would occm 
at a highei level Houevci, the cxpciimental set-up used here may 
be not adequate to elicit such a simple solution with oldei childien 
if the motivation foi the most economic solution were not stiong 
enough with them 

F Discussion 

An analytic investigation has heie been made of the deselopment 
of the notion of space in the preschool child, Childien were pre 
sented with various pioblems, the solution of which seem to represent 
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essential elements in the constiuction of the notion of space. The 
clnldien’s compiehcnsion of these pioblems was studied by qualita¬ 
tive analysis of then behavioi. The icsults arc summarized in 
Table 2. 

Compaiison of children of all ages made it possible to distinguish 
between featmes of behavioi which merely reveal individual differ¬ 
ences likely to appear at all levels, and other features which seem to 
be characteristic of a certain level of mental maturity. In accord¬ 
ance with the puiposc of this stud)', genetre trends have been ab¬ 
stracted out of the conciete behavioi, and the individual diftcicnccs, 
which in themselves pose significant pioblems for reseatch, have been 
deliberately set aside The individual differences do not appear to 
overshadow 01 invalidate the genetic tiends In the following paia- 
giaphs the genetic findings will be reviewed. 

From these facts it is possible roughly to sketch the notion of 
space which underlies the behavioi in the dcsciibed situations which 
call for lepresentation and analysis of complex spatial lclations 

Up to the age of the child behaves in these situations as if 
lie moved in what may be called with Piaget a "pinctical space,” 
in which objects arc only picscnt to satisfy Ins activity All his 
needs aic centcied around the exercise of the activity patterns which 
lie has so recently acquired during the sensoiy-motoi development 
of the first two vears. Serving as material for the cxcicise of a 
self-satisfying activity is the only function of the objects around 
him The objects mainly have reality m relation to the child him¬ 
self, who neglects relations between objects This has been seen 
to hold tiue of fomi-iclations, as well as foi all the spatial rela¬ 
tions involved in movements othei than icctilmeai which take place 
independently of the child. 

The ages between 3.0 and 4 0 aie those in which lie moves in 
a "subjective” oi “empuical” space A definite advance is found in 
compaiison with the formci stage. The child begins to show an 
interest in the objects themselves, though he is still centered upon 
himself and upon his acting upon things. But wheieas his activity 
hitherto forced its pattern rigidly upon things, at this stage Ins 
activity adapts its patterns to the conditions of the environment 
Objects no longer constantly block and resist the flow of the ac¬ 
tivity, but they aie integrated into it by gradual modifications of the 
primitive patterns The child is able to profit fiom expcnence and 
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to transfer a pattern, just acquired, to new situations Though he 
knows how to gcncializc his expci tences, he still has diflicultv in 
differentiating and icorganrzmg his patterns according to the special 
conditions of the objects At this stage lie adjusts to the environment 
thiough its pressure on his activity He still feels himself to be the 
ccntci of this envnonment. He moves an object only towatds him¬ 
self, when an object is rotated away fiom him, he does not con- 
sidei that the object has an independent path of its own which in¬ 
cludes more than tfie poitions which aie visible to him In space 
at this age, object lelations are only roughly evaluated and have 
icahty only so fai as they are connected with a subject who con¬ 
siders himself as a soit of piivilcged ccntci of the universe and not 
as a pait of it 

Aftci the age of about 4 0 the child staits to move in an “objec¬ 
tive’' space. Inteicsting changes take place in the iclalions of the 
child to his environment Activity loses its piedominant position 
and the obiects and theii conditions replace it The child sets out 
to Jive in this world of objects and no longer to make things exist 
mcielv foi his own satisfaction His patterns of activity are adapted 
to the objects They me constantly differentiated and leorgamzcd 
in view of the properties of the objects, which he recognizes even 
before they force theii piessure upon him Pie is no longer the 
centci of his woild but a pait of it He undeistands the spatial 
lelations within this world of objects, lie understands then inde¬ 
pendent movements and he knows how to coordinate his movements 
with theirs Pie now acts among things and no longci only upon 
them, Space at this age is an objective space, whose relations are 
undeistood apait fiom all lelations to the child himself He knows 
that he has to consider himself as one object among otlici objects 
m space, and he undeistands the relativity of the positions of the 
objects 

I he evolution descnbed heie in some of its representative steps 
is a progiessivc one The borderlines between the stages arc fluid. 
Tiansitoiy pcnods aie inteimediate between the different stages 
Each stage carries with it the residues of a foiegoing stage and the 
seeds of the one to follow. The age values which have been given 
here aie meant to maik nothing else than the age which is the most 
representative for the stage As may be seen in Table 2 a stage 
may be icached earlier with one problem than with another, accord¬ 
ing to the difficulty of the problem 
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The process of progiessive objectification of the notion of space 
in the child’s mind goes along with the progicsswc shift fiom an 
egoccntnc point of view to a iclatmstic one. It is not the first 
time and not the last one duiing his mental evolution, that the child 
goes through this development fiom a piactical, through a subjective, 
to an objective notion of space 

As Piaget has pointed out, the cluld has already once gone thiough 
this evolution during Ins first two veais of sensory-motor develop¬ 
ment At the cailiest stages of this development, the newborn 
peiceivcs no permanent object. Only pictuies smround him, they 
arc 1 elated only to the difteient aspects of his piimarv activity 
(vision, audition, prehension, etc.) and have no leality outside of it 
At an early stage theie seem to be as many piactical spaces as 
practical activities The patterns of primalv activity aie cooidin.itcd 
with each other during the first months of life, and along with 
tins coordination goes the coordination of the difteient piactical 
spaces to a common space. In a subsequent stage of subjective 
space, the cluld comes piogrcssivelv to difteientiate between lus 
movements and those of the objects, is able to do this so long as 
the movements of the objects are in immediate relation to his own 
activity He comes also to notice simple lelations of objects such 
as behind, m fiont of, upon, etc About the end of the fiist two 
years lie begins to represent some of his own movements as belonging 
to a system of spatial relations which includes both lus own move¬ 
ments and those of objects In this way, the stage of "objective” 
space is reached on the restucted field of sensoi y-motot activity 

A previous study by the piescnt author (9) has shown similai 
stages in a problem concerned with spatial relations on the level of 
reflective thought. In that problem the child has to considei that 
Ins own point of view is only one among other points of view and 
that a pcison with another spatial point of view sees things differ¬ 
ently A stage of "practical” space was found below the age of 
7.0, in winch the child does not understand that a scene depends 
upon the point of view In a following stage of "subjective” space 
(7 to 8 years) he comes to distinguish some of the lelations between 
the objects and knows that fiom anothei point of view the scene 
is different, without understanding winch iclations change Thiough 
transitional stages he icaches the stage of objective space (9 to 10 
years) in which he undeistands both the relations between objects 
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and the relations between the ihffcient points of view and the coi- 
responding appeal an ce of the whole scene 

Comprehension of spatial relations occurs on different levels of 
mental evolution, according to the difficulties of the problem On 
whatever level it appeals, it progressively develops by a continuous 
genetic piocess of which the developmental stages presented here 
maik the fundamental steps Wherever the mind encounters prob¬ 
lems too difficult to solve with the functional instillments it lias 
at its disposal, the process of comprehension lecurs to the same 
mechanisms long left behind on other levels 

A continuous piocess of interaction may be seen, new adaptations 
become possible with progicssivc mental development, and mental 
development progresses with new expcilcnccs The evolution of 
notions is one of the aspects of tins development By ielating 
the results of the piescnt study to those of pievious studies, it has 
been possible to show that the development of the notion of space 
is charactci istic of the development of all notions, and in fact, of 
all instillments of thinking. Notions aic not foims constructed 
once dining the lustoiv of the mind and then applicable to all situ¬ 
ations They are on the contuiy the conclntes of activity at vniious 
levels They aie the instiumcnts which the mincl lcncws and reel el¬ 
ates duiing its activity Then cication follows similai laws at all 
levels Tlicii beginnings have to be sought in relation to the fust 
development of senson-motoi activity This strnlv has shown how 
they aic newly constiuctcd on a level of pi actual activity m a period 
between the lirst sensory-motor development arid the coming of pure 
reflective thought They have been seen lcappeanng in a new con¬ 
st! active piocess at the level of leflectivc thought itself. 

Besides this theoretical aspect, it is appropnate to mention possible 
practical applications foi a study of this kind. 

It has been shown in the last few years that in general the genetic 
psychology of reasoning contiibutcs valuable instiuments to the 
piacticc of psychodiagiiosis By studying the functioning of the 
thought piocess ratliei than only its Jesuits, many diagnosticians 
have found themselves enabled to detect deviations and abnormalities 
by companson with the normal genetic sequences. A genetic study 
of leasomng can provide valuable data in tcims of general intellec¬ 
tual level. The study of complicated piocesses has proved espe¬ 
cially useful from the standpoint of psycho diagnosis because of the 
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fact that complicated piocesscs are the moic sensitive ones As might 
be expected, processes such as those involved in the evolution of 
notions like space and time aie more readily lmpaned than simple 
ones, 

Deviations fiom normal mental activity may be suspected when 
solutions in tests of the kind employed in the present investigation 
drftei from those noimally found Although the data presented here 
aie not sufficient to establish age norms the results, even in their 
pieliminary foim, may piovc useful m a qualitative mental diagnosis 
'I'ests of the kind employed in the present investigation present 
still another useful feature Then concrete set-up allows behavior 
studies of vanous kinds to be made They yield lnfoimatron con¬ 
cerning steadiness of conduct, impulsiveness, emotionality, reactions 
to success and failure, etc This repoit may make valuable con- 
tnlnitions to personality diagnosis The genetic study of normal 
cluldicn provides us with tools to distinguish between tiaits which 
aie to he legauled as within the noimal range of individual differ¬ 
ences and those exceeding those limits 

Following the thcoictical as well as the ptactical aspects descubcd 
here, further studies might well point in two directions 

In pursuance of theoietical interests investigations should in the 
fust place be deepened, and should include a moie subtle analysis 
of the evolution of the notion of space, especially m studying piob- 
lcma which are on the border line between the notions of space and 
time (for example ptoblcms concerned with seriation, movement, 
etc.) 

In pursuance of practical interests investigations should be con¬ 
ducted with a greatei numbei of subjects and with 11101c standardized 
cxpeiimental situations than was possible in this pieliminary 
approach. 

G. Summary 

Sixty-three children between the ages of 18 months and 5 J /i years 
were examined. Seveial experimental situations were devised Com¬ 
prehension of the spatial relations between objects weie studied 
(rt) the fitting together of founs, (b) the comprehension of a moving 
object in 1 elation to other objects Compichension of the individual’s 
own shifts of position were studied, (#) then coordination with 
a freely movable object, (b) then coordination with an object whose 
movements are regulated 
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Three genetic stages wcic distinguished, showing a development 
fiom a practical to a subjective and an objective notion of space. 
A comparable genetic sequence occuis on the reflective level. 

These genetic trends are useful in psychodiagnosis for discussing 
and appraising individual deviations 
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STUDIES IN HUNGER II THE RELATION OF GAS¬ 
TRIC DENERVATION AND DIETARY SUGAR 
TO THE EFFECT OF INSULIN UPON 
FOOD-INTAKE IN THE RAT* 1 

Di pat hncnl of Psychology, Ilatvartl University 


C T Morgan and J D Morgyn 


A numbei of factois may determine the amount and kind of food 
ingested by man oi animals Some of these conditions may be 
enumerated as follows (see 15, 22) umti actions of gastnc inus- 
culdtuic (2, 3, 4), food-dcpiivation without luingei pangs (4, 9), 
dietetic deficiency accompanied by demands for special foods (7, 8), 
12, 21), previous conditioning to specific foods (5), the excitation 
of sensory leccptois associated with the ingestion of food (2), the 
amount of food picscntcd to the oiganism (1), social stimulation 
ficquently involved in eating (1), and finally, the health ot the 
oiganism (4). 

Attempts to classify the determiners ol food-seeking behnvioi into 
simple categones have yielded the concepts of “hunger” and “ap¬ 
petite” According to Cannon (2, p 20), Imagei is a “pnmitivc, 
elemental sensation,” expcilenccd as a “dull ache oi gnawing pain” 
which originates in stomach contiactions, and appetite “anscs fiom 
the experience of previous pleasures” and refers to “wishing, long¬ 
ing oi yearning foi something specially dcsuablc ” Carlson (4) 
agiees in essence witli Cannon's idea of liungei but holds th.it 
appetite is the cxpicssion of an inherited desue foi food lather than 
the composite of learned leactions and anticipaton images associ¬ 
ated with eating (cf, 2, pp. 20-21). 

Although the concepts of Cannon and of Cm Ison seemed to be 
suppoitcd by the introspective observations of man, when they are 
applied to animals, ceitain difficulties ate encountered For one 
thing, in certain animals (foi example, insects, salmon, bads, Iierb- 
ivmous mammals), feeding behavioi is obviouslv not dcteimincd 

^Received in the Editorial Office on July 29, 1939 

'Tim study was cairied out an tlte Psychological L iliontoi ies of die 
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by gastiic motility and the emptying of the alimcntaiy tract (see 4). 
Furthcnnoie, gastrectomizcd iats (19) and human individuals (see 
9) may possess what appears to he a noimal dcsiic foi food Finally, 
the presence of gcncial lestlcssncss and an incieased level of activity 
seems just as typical of the demand foi food in annuals (4) and 
man (20) ns is motility of the stomach 
A definition of hungei which takes account of the above objec¬ 
tions to a strictly local theoiv of hungei, and which allows for the 
as yet limited knowledge of its natuie, seems to he needed The 
authors offci the following desciiptivc definition hungei consists of 
the physiological conditions within an organism, not dctcimined in 
any significant way by pievious learning ot concomitant exteroceptive 
stimuli, which give rise to food-seeking and food-taking iespouses 
The best measure of hungei, so considcicd, would seem to be the 
amount and intc of food-ingestion undci conditions which hold con¬ 
stant the factors related to past learning and exteroceptive stimula¬ 
tion It is in this frame of lcfeicncc that the problems studied in 
tins and a picvious investigation (13) liavc been formulated to tile 
end of unearthing facts of significance concerning the physiological 
basis of hunger 


Problem 

M.inv lcscaidies hare shown that the injection of insulin pio- 
duces mniktd increases in gastric motility (10, 14, 16, 17, 18), It 
has been shown also that preceding such insulin hypcnnotihtv thcic 
occuis a phase of gastiic hypomotility (14). The effect of insulin 
on the food-intake of iats therefore seemed a question which might 
he profitably investigated in lelation to the general question of the 
physiological basis of hunger, and in i elation also to the specific 
problem of the pait that gastiic motility may play in the mechanism 
of hunger 

A previous study by the authors (13) yielded the following ic- 
sults concerning the effect of insulin-injection upon the food-intake 
of rats The injection of insulin can pioduce eithei an incieasc or 
deciease m the late of eating Which of the two possibilities is tcal- 
\zcd depends upon the interval which elapses between the injection 
and the time at which feeding is begun An inciease in food-intake 
accompanies the use of an inteivai of 15 minutes and a decrease foi- 
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lows the use of 30- or 60-rmnute intcivals The vanable effect of 
insulin upon food-intake theicforc coricsponds in some degree with 
known lelations between insulin-injection ami gastnc motility 

With lcference to the gcncial pioblem of the physiological basis 
of luingci, the question which aiose fiom the .ihovc lcsults was tins 
Does the change in hungci-stiengtli biought about by insulin have 
its basis in changes in gastnc motility oi in some other physiologic 
modification, for example hypoglycemia ? It seemed that this question 
might be answeicd cxpcnmcntally by compaiing the effects of in¬ 
sulin on noimal and vagotonuzed animals- The present pa pci is 
a repoit of the lesults secured in the investigation of tins particular 
problem 


Method 

Fouitcen albino rats, appioxinmtcly five months of age, wcie 
trained to dcpicss a level to obtain food in a modified Skinncr- 
apparatus (6) These lats weic then split into two gioups Each 
animal of one gioup was matched with a littci-matc of the same 
weight in the othci group 

One gioup of seven mts was subjected to the following opciation 
performed undei deep cthci anesthesia An incision, about one inch 
in length, was made in the rat’s abdomen just below the xiphistei- 
num The intestines and stomach weie drawn out thiough the 
incision and the majoi aiteiies which enter the stomach were tied 
The main vagal trunks, which could be clcaily seen, were then sec¬ 
tioned somewhat below the diaphingm. In mdci to make ceitain 
that small branches of the vagus nerve did not icinain intact, the 
stomach was freed entirely fiom its supposing mcsentenes and 
vasculai supply Following this the stomach and intestines wetc le- 
placed in the abdomen and the incision closed with surgical silk 

Recovciy fiom the operation was relatively i.ipid and no foiccd 
feeding was lequucd. Indeed, some of the lats wcic observed to 
lesume feeding within a few houis after the opciation 

All 14 lats were retrained in the feeding appaiatus two oi thiee 
days aftci the operations on the one gioup had been completed Fiom 

2 It has been shown in picvious tesearclies fsee 16) that the increase in 
gastric motihtv occasioned by insulin-injection is eliminated by resection of 
the vagus nerve 
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this time on, all animals secured all of then food in the appai atus 
None of the rccoids weie considered a part of the experimental data 
however until the returning and feeding schedule had been main¬ 
tained foi at least tour days Daily sessions were exactly one hour 
in length and, for a given rat, were begun at the same time every 
day A iccord of the hout's feeding cmvc was sccuicd on waved 
paper 3 attached to a slowly moving kvmogiaph-drum Eveiv de¬ 
piction of tile lever was rewaided by a “shot” of food appioximatclv 
one-tenth of a gram in weight Except in a special case explained 
latci m the papei, the diet used tlitoughout the entuc study was a 
granulai mixtuie of the following pioportions by weight* yellow 
com meal, 50 pel cent; Purina dog chow, 30 per cent; and sucrose, 
20 pei cent 

As nr the previous study (13), an odd-even method of self- 
control was used On one day the tats weie injected with insulin 
and on the next day an equal amount of stciile saline solution was 
injected. Thus the sahne days piovidcd control lecords with which 
the lecoids of the insulin days could be compnicd The dosage of 
insulin fot each i.it was 01 cc of 40U Ilctin insulin pm 10 giams 
weight 

Both normal and vagotomwed animals weie subjected to three 
cxpeiinicntal senes which differed from each othci only m the 
amount of time that was allowed to elapse between the time of in¬ 
jection of the insulin oi saline and the time that tire rats weie 
placed in the box Series I employed an inter v«il of 0-mmutcs, that 
is, the uts weie placed in the feeding box immediately aftei the\ 
weie injected; in Senes II, the mtcival was 15 minutes, in Scries 
HI, it was 30 minutes The diffcient expcumcntal scries were 
earned out in the oidci named 

In each experimental scries, about 30 pans of feeding cuives weie 
secured For each cutve following insulin in lection, a contiol (sa¬ 
line) curve was obtained. When either a noimal or an insulin 
cmvc was lost due to technical difficulties, as was sometimes the case, 
the corresponding control oi insulin cmvc fot the day befoie oi after 
the curve m r\uestion was discarded. 

The cuives were translated into numencal scores by means of a 

’Graciously provided b> the Waxon-Caiboff Corporation of Rochester, 
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cahbiatcd scale The numbci of responses for each 10 minutes of 
tlie hour’s feeding was lead from the scale and lecordcd The ob¬ 
tained scenes wae convened into peicciitages of tile mean number 
of eating icsponses on the control davs of each senes From these 
percentages, the mean late of lcsponse foi the six 10-minnte inter¬ 
vals and the standard enois of these means weic detcimined. The 
con elation between an insulin scoie and the concsponding control 
scores of the following clay \v.i« computed according to Pearson’s 
method of moments Fiom these values, the statistical ichahilitv of 
the diffciences of the means of contiol and insulin davs was com¬ 
puted f 01 both normal and vagotormzcd lats in terms of the ratio 
of the obtained diffeicnce to its standard ciroi 

Results 

Table 1 shows the icsults of the three cxpciimental seiics con¬ 
ducted with nntinal animals and Table 2 gives comparable data for 


TABLE 1 

RruAnuiTV or Difierlnccs or Control and Insulin Mean Pfr Cent 
Responses Pir. Tfn Minucts Intfryai for Normal Rats 
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(N~= 28) 
Saline 

24 86 

18 75 

16 57 

15 24 

13 25 

11 18 

100 40 

Insulin 

19.71 

16 IS 

IS 29 

13 11 

12 21 

11 11 

87 50 

Dill 

5 15 

2 57 

128 

2 13 

1 04 

07 

12 90 


1 02 

83 

61 

52 

97 

1 07 

2 76 

D f**W 

5 07 

3 10 

2 12 

413 

1 07 

07 

467 


*Means which are higher than corresponding control values 
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TABLE 2 


RtHABiriir of’ Diucrfnces or Control and Insuf in Mian Per Ceis'i 
Response I’er Tin Minutf Intfrvai for VacotoMized Rais 


Minutes 

0-10 

10-20 

20-30 

30-40 

40-50 

50-60 

Total 

0 Af in ufrt 

(iV = 31) 
Salmi 

33 87 

22 26 

19 77 

12 97 

671 

4 19 

100 32 

Insulin 

38 71" 

29 32 ‘ 

21 48“ 

H 77* 

9 52” 

4 65“ 

118 79* 

D.ff. 

+ 84 

7 06 

171 

I 80 

2 81 

46 

18 47 


2 07 

1 83 

1,73 

,99 

45 

1 11 

5 55 

D / ff di tt 

2 34 

3 86 

99 

1 31 

6 22 

41 

3 33 

15 Minutes 
{N = 31) 
Saline 

27 65 

23.71 

20 71 

14.61 

9 19 

+ 10 

101 12 

Insulin 

28,39 w 

22.42 

18 97 

15 26* 

13 26” 

9 35"' 

108 69* 

Diff 

74 

129 

I 7+ 

65 

+.07 

5 25 

7 57 

a iUII 

r U9 

80 

60 

7S 

1.41 

1 67 

401 

D / a diI/, 

58 

1 61 

2 93 

83 

2 88 

3 16 

1 89 

30 Minute 
(A r = 29) 
Saline 

22.97 

24 59 

19 72 

12,97 

6 93 

3 72 

100 93 

Insulin 

27 78 

24,35 

20 72* 

16 62* 

13 79* 

10 14“ 

113 79* 

Dtlf 

S 19 

24 

1 00 

3 65 

6 86 

6+2 

12 36 

c dtf/ 

1.87 

93 

.90 

1 27 

1,42 

1 11 

451 


2,78 

74 

11 

2 87 

4 82' 

5 77 

2 85 


‘Means which aie higher than coiresponding contiol values 


the vagotomized animals The diftcienccs in tatc and also the re¬ 
liability of these differences between control and insulin feeding 
curves aie given foi each 10 minutes of the houi-peiiod and foi the 
total amount of food-intake dunng the hour 4 The tables reveal 
striking thffcienccs in the effect of insulin upon food-intake m not mat 
and vagotomized iats Almost without exception, the feeding rate 
of normal rats is depiessed following insulin and, on the othei hand, 
the feeding tate of vagotomized iats is in piacticall}' cveiy case 
accelerated 

A common characteristic of the effect of insulin upon hoth normal 

<‘It is to be noted that the contiol mean totals in Tables I anti 2 aie not 
exactly 100, the value which should obtain in view ot the use of pei cent- 
score% and that the means foi the ten nunute-mteivah when totaled do not 
Rive the same values as the mean total duectly computed r lhese dis¬ 
crepancies are attiibuted to the use of giouped data fpi the calculations 
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.iiul opciatcd lats is the cyclic nature of the changes in feeding rate 
(see Tables 1 and 2) These cycles of facilitation and depression 
(oi lack of facilitation) are plainly not artifacts oi chance vaira¬ 
tions, foi they appeal consistently in the expetimcntal senes of tins 
,md oui ptcvious study (13) Figutc 1 in which normal rats on 



M I NUTES 

FIGURE I 

The Mean Diherfnce of Insulin and Control Eatinc Rates for Normal 
Rats on Sucar Free Diet (Dished Lines), Normal Rats on High Sugar 
Diet {Dottld Lines), and Vacotomizcd Rats on High Sucar Diet (Sdlid 

Lines) 

Values are plotted for each 10 minutes of an hour’s feeding period. 
The upper graph is obtained in Series I, the middle graph in Series II, 
and the lower graph in Series III Foi further explanation, see text. 
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W sugar diet, 5 normal rats on high sugai diet, and vagotomized 
mts on high sugar diet are compared with respect to the effect of 
insulin upon eating iatc, demonstrates this point 

Fiom the data presented in Tables 1 and 2 and in Figuie 1, the 
following ohscivations mav he made, (a) Food-intake is increased 
immediately following the injection of insulin (zcio to 20 minutes 
after injection) This effect is quite laige in vagotomized rats, less 
pronounced in normal iats on a sugar-free diet, and piacticnllv 
negligible in rats with high sugar diet. {b) Following the initial 
excitation there is a drop from the insulin supeinonnal rate (20 to 
50 minutes aftei injection) This depiession is gieatest for the rats 
on tlie sugat-ficc diet, somewhat less foi the animals on high sugar 
diet, and still less for the vagotomized rats (r) Dm mg the latter 
pait of the pcnod aftei injection (50 to 90 minutes) thcie is a 
large am! significant increase in the numbei of feeding i espouses 
in vagotomized iats and noimal rats on the sugar-free diet On the 
other hand, the normal rats eating the high sugar diet tccover from 
tlie picccchng depiession but show no such supetnormal rate of eat¬ 
ing, (/I) In gcncial, insulin mcieascs tlie amount of food eaten In 
vagotomized rats, it lias a variable effect upon rats kept on a low 
sugar diet, and usually depresses noimal rats maintained upon a 
high sugar diet 

The substitution of sugar for the gelatin used in the diet of the 
first study (13) seems to have pioduccd significant effects As a test 
of these conclusions concerning the relation of sugai-contcnt of the 
diet to the effect of insulin upon food-intake, a check expeument was 
earned out The diet of the group of normal rats used in the experi¬ 
ments described above was modified to the extent of substituting 
yellow corn meal foi the sugai The diet was in this way made 
compatible to that used m our fiist study (13) with lespect to 
sugai content Series II was then run again. Table 3 shows the 
results of this check and compares them with the results pieviouslv 
ieported Group I refcis to the rats used in the earlier study and 
Group II consists of the rats studied m the piesent icsearch As 
Tabic 3 shows, the repetition of the experiment yields almost iclen- 


'These dam are those repented in greater detail in our fiist study (13) 

1 tie diet of mat study differed from the diet of the present study in that 
gelatin was used instead of sugar 
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I ABLE 3 

A Comparison or tup Erncr of Insulin Upon tup FccniNo Curvjs oi '1 wn 
Groups or Ndrmm Rats on the Samp Pilt (Sugar-Fu-p)* 


Minutes 

10 

20 

30 

+0 

50 

60 

Group I 

(N ~ 137) Saline 

23 08 

43 71 

62 G8 

79 10 

91 13 

99 79 

(iV= 44) Insulin 

22 04 

42 00 

63 68 

80 41 

96 77 

111.55 

Did 

1.0+ 

1 71 

1 00 

1 31 

S 64 

11 76 

a '(!•// 

1 29 

2 21 

2.93 

3 10 

2 65 

3 SO 

»/'m 

80 

77 

34 

42 

2 13 

3 09 

Group 11 

(fV = 34) Saline 

24 71 

43 56 

62 68 

76 62 

89 65 

100 77 

{/V = 34) Insulin 

25 47 

44 30 

62 97 

79 06 

9412 

111 76 

Dill 

76 

74 

.29 

2 44 

447 

10 99 

a dlfl 

83 

1 60 

2 04 

231 

2 72 

3 38 

D /°d,lt 

92 

46 

14 

1 06 

165 

3 25 


♦The interval between injection and feeding is IS minutes 


deal results Tins experimental check accoidmglv confirms the con¬ 
clusions drawn above concerning the importance of the sugar- 
content of the diet in the effect of insulin upon hunger, and lends 
assurance of the leliabilitv of the pioccdurcs and of the results of 
oui present methods 

Discussion 

The conclusion that the feeding late of insulin-injected rats 
varies from the noimal in a cyclic manner seems to be clearly sup¬ 
ported by the data The authors do not wish to speculate at this 
time as to the physiological basis of such crclic effects Profound 
endocune and metabolic disturbance can he expected to result fioin 
the substantial doses of insulin that were used in this study, and 
opposing physiological processes which possess definite periocliutv 
can well be expected. 

Of more specific value in the quest foi immediate determinants 
of the drive foi food is the fact that vagotomiml animals arc made 
more "hungry” by insulin than aic noimal animals This experi¬ 
mental fact is piobably related in a fundamental way to the second 
important result of the present study, that the amount of sugai m 
the diet determines to some extent the effect of insulin upon hungei. 
Vagotomized animals exhibit a ieduced capacity to convert and ab- 
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soih disocdiiUides (see 4) so that the cliaiactcustic effect of insulin 
upon such animals may be clue diicctly to low sugai storage and 
utilization occasioned by the vagotomy The authois avc at present 
conducting fmthci woik on this pa i titular problem 

Summary and Conclusions 

Since insulin-injection was found, in a pievious icseaicli, to pro¬ 
duce significant changes in hungei, as measured by the iate and 
nuinbei of food-taking lesponscs, insulni'injection has been used 
as an c\pcnmental tool in the study of the geneial problem of the 
natuic of hungei The food-intake of insulin-injected rats was 
measuicd in a Skmner-tvpe appaiatus lelative to the effect of dimin¬ 
ishing gastric motility bv lescction of the vagus ncivc and m 1 elation 
also to the effect of sugai in the diet It was found that derivation 
of the stomach not only failed to eliminate the augmentation of 
hunger due to insulin-injection but that such an operation actually 
enhanced the effect It was found also that i eduction in the amount 
of sugar in the diet served to mcieasc the effect of insulin m sticngth- 
cning the hungei drive The lesults are intcipietated to indicate 
that mitntive conditions of the organism mflv be of moic dnect 
significance m the control of hungei than aic stomach contiactions 
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PERSEVERATION OF NON-REWARD ED BEHAVIOR. IN 
RELATION TO FOOD-DEPRIVATION AND 
WORK-REQUIREMENT* 

Dcpaitmnit of Psychology, V /nvrtsi/y of rcinirssii 


Paul M. Fitts 1 


A Introduction 

I he rate of occunence of an objectively tlefinerl bchavroi sequence 
can be shown to vaiy unclci the influence of numeious evpciunent.nl 
conditions Although icsults obtained ftom a study of an isolated 
segment of behavior cannot be gencialized to covei all foims of 
activity, neveithelcss intensive study of simple behavior sequences 
is Jcsnablc because it makes possible an analysis of the effects of sev- 
cial simultaneously acting vanablcs and an evaluation of their 
mtei-related influences. 

In the investigation hcic leported a study was made of the influ¬ 
ence of two cxpcnmental vannbies upon the ficqucncv of occuucncc 
of a simple bai-picssing iespouse Foity white rats were given 
an equal number of i einforcemcnts in making tins lcsponsc. Food- 
ie\vau! was then rnrmved and at mteivals over a penod of seven 
months determinations weic made of the late at which the animals 
continued to pi css the hai Four experimental conditions, each con¬ 
sisting of a diffcicnt combmation of food-deprivation and work- 
icquircmcnt, weic used in sccunng data on the nitci iclntcd influence 
of these two factois upon the peisistence of lesponsc. The findings 
of the prcscut study supplement the facts which aie alieady known 
about the influence of single vanablcs upon the mtc of i espouse 
The penod of time dunng winch animals were studied in the picscnt 
investigation, moicovei, was gieatci than that coveied by any simi¬ 
lar study. 

Among the recent studies which bear on the piescnt pioblcm aie 
those of Bousficld (1), Bousficld and Elliott (2), Skinnei (17), 


^Accepted foi publication bv Leona id Caimichael of the Editoiial Boaid, 
and received in the Editorial Office on August 5, 1939 
kl’lie wntet is indebted to Di Leonard Carmichael, Tufts College, for 
counsel in planning and conducting this investigation The sludv was ear¬ 
ned out in the Laboratory of Psychology of the Unneisity of Rochcstei 
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Young (26) and Fitts (10) These investigators have all secured 
quantitative results -which show that the frequency of rewarded 
food-seeking response vanes in a predictable mannei with changes in 
the period of deprivation and also with the amount of food ingested 
Skinner (19), Youtz (27), Williams (25), and Fitts (10) have 
studied the frequency of non-iewaided response oi 'Resistance to 
extinction” in relation to dcpnvation or in relation to the numbei 
of turning reinforcements Theii lcsults aie in gcneial agicement 
The rate at which non-rcwaidcd iesponscs aie made duung short 
periods of time is a function of the numbei of iesponscs which wcie 
pieviously rewarded and of the condition of deprivation existing m 
the animal at the time detenninations aie made 

The rate at winch animals make iesponscs is influenced also by 
the nature and difficulty of that paiticular behavioi Intense stimu¬ 
lation, such as shock, and excessive work, such as might be encoun¬ 
tered in traversing long pathways oi ciossing othei distinctions, 
have been found to reduce the frequency of response. 

It is mote difficult to detcimmc the marmci in which vaiious 
combinations of such factois as tiaining, motivation, and difficulty 
of response collectively modify behavior than it is to determine 
the variations produced by any one of these factois taken singly 
Because of this difficulty the nature of such intei i elated influences 
has been postulated fioni indirect evidence as often as it lias been 
studied through direct expciimcntation. One such gcneial infcience 
is that several mechanisms arc needed to account foi the complexity 
of the relationships between motivation and behavioi Warden, in 
describing the activity of rats aftei long starvation peuods, stated 
that, "One is tempted to say that the hunger dnvc is as stiong as 
ever and that the reduction m crossings is due to deci cased capacity 
to resist the shock” (23, p. 70). It is assumed, theicfoic, that as 
deprivation increases, the duve foi food tends incicasingly to facili¬ 
tate behavior while at the same time the lessened resistance to shock 
tends increasingly toward inhibition of activity Intel pi etations of 
a similar natuie have been suggested for many situations vvhcie ac¬ 
tivity or rate of response at first inci eases with depnvation, then 
leaches a peak and begins to decline. In several studies of the late 
of eating (2, 10, 14), and of the level of gencial bodily activity 
(13, 16, 22), such phenomena have been reported The decrease 
in rate of performance, it must be noted, takes place in spite of the 
obviously increasing need for nourishment 
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Stone (21) has made a dncct investigation of the influence of 
work upon fiequency of response. He studied the peiscveration of 
lats in digging through sand and found a maiked continuation of 
activity after the removal of food-.eward. This result would indi¬ 
cate that a ceitain imnimum amount of work may he done regaid- 
less of the presence or absence of food-ieward. At times animals 
have been found to lespond less often when the need for food was 
mcieased, while at othei times they have been found to pci S1 st in 
woikmg when no food was secured. 

A consultation of such findings makes it obvious that the iate 
at which an animal performs a given behavioi sequence is deter¬ 
mined by the combined influence of many factors The contributing 
influence of each of these vanables ivhcn acting in combination 
with others should be evaluated in any fundamental study of the 
ielation between motivation and behavior Especially is a knowl¬ 
edge of their effect upon learning and unlearning nnpoitant In 
the picscnt investigation this pioblcm was appionchcd thtough a 
study of the influence of two variables upon the peisistcncc of ani¬ 
mals in making a simple behavioi sequence Some supplemental 
data were also secured on the extent to which an alternative oi 
competing activity would affect the lesponse-dccicmcnt 

I? Apparvtus 

The apparatus and expeiimental techniques used m this investi¬ 
gation arc similar to those developed by Skinner (20). Animals 
were trained to pi ess a small lever bv rcwaidmg them aftei each 
icsponse with a sin,ill poition of food Responses were recorded 
automatically The animals wcie not disturbed bv the expciimentci 
at any time duimg the periods of experimentation 

Figuic 1 shows a general view of the animal compartment and 
lever The sides of tile compaitment aic made of metal while top 
and bottom aie of wire mesh A bar, six millimeteis in dinmetci 
and six centimctcis fiom end to end, extends tlnough a panel at 
one end Tins bai is mounted 10 centimctets above the floor and 
extends two eentimeteis into the compartment It can be moved 
downward for a distance of two centimeters and is pivoted and 
counterweigh ted on the outet side of the panel in such a way that 
the foicc icquiied to depress it can be varied to suit the needs of 
the experiment On the outei end of the lever is a Meicoid mei- 
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Animu. Compartment, Showing Lpyir \nd Food-Pvn 

cmy switch, which is adjusted so that an clectnc.il eiicuit is com¬ 
pleted whenever the bar is moved downward the full distance of 
two centimetcis and contact bioken aftci the bar has returned most 
of the distance toward its original testing position Immediately 
below the lever is a small food-pan, to which a glass tube leads 
horn the food-ielcasmg device above 
The food-releasing mechanism is shown in Figure 2. The sole¬ 
noids (M) which fmnish motive power foi this food-release aie 
placed in circuit with a 6-volt storage batteiy and the mercuiv 
switch. The device is thus activated each tunc the animal pushes 
the lever downwaid The bin (C) is filled with powdered food 
la the bottom of this bm is a cylinder {A) drilled with eight small 
holes (D) which measure 6 mm by 6 mm. The lower half of 
the cylinder is fitted to a bushing which is so designed that as the 
cylinder is lotatcd by the pull of the solenoids the food, which 
falls into the upper holes or food-pockets, is tairied aiound and emp- 
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Food Hu,e«inc Divicr 

tied, one pocket at a time, into the uppci end of the glass tube leading 
to the animal compartment 

The entire apparatus, including animal compartment and food- 
leleasing mechanism, was assembled within a light-proof box with 
<four-inch sound-shielded walls This Iargct box was ventilated by 
a compicssed air system The iccoiding chums were located at some 
distance fioin the rest of the appaiatus. Animals were nevci ob- 
scivcd directly 01 othciwise disturbed at any stage of naming or 
subsequent testing. 

Recoids of bai-pressing activity were secuied bv means of a pen 
and ink lecording system A senes of kymogiaph drums, mounted 
on a single shaft, neic tinned by a Teleclnoii motor at the rate of 
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one ievolution in six horns. Above the thumb wete mounted ic- 
coiding pens adjusted to move at light angles to the ducction of 
natation of the (hums, An electiically activated wheel and lachct 
device, in ciicmt with the nieicuiy switch and food-icleasc, allowed 
the pen to move a distance of I nun acioss the papei coveted dium 
each tunc an animal made a icspome The tecoids tints secured 
wete in the foim of suinmatcd timc-iesponsc etnves (sec Figure 3) 



K-30 MlN.-H 

FIGURE 3 

Six Characteristic Learning Curves 

An impulse countei was used as a check to dcteinime the exact 
number of responses made during the complete experimental penod 
Throughout all of the investigations two duplicate experimental 
set-ups were employed and two animals were experimented upon 
at the same time This procedtue made it possible to control vauous 
external influences by having animals fiom two difteient groups 
working at the same time 

During the course of the experiment a rotating wheel was added 
to each experimental apparatus These running wheels wcie 30 cm 
in diameter and 10 cm, in width. One side was connected through 
a small dooi with the end of the animal compai tment opposite the 
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Icvci The sales of the tunning wheels wctc of metal, the floors of 
one-half inch wue mesh The wheels were mounted on bearing 
and 1 evolved quite easily Any movement of the wheel was lecortlecl 
by means of an eccentric and a light thread wIi.lI, led to a maikmg 
pen on the lccoiumg drum, 

C Procidurls 

Foity male alb.no .ats of an mb.ed labo.ato.v Hock nee era- 
ployed in the investigation These animals were seemed from 12 
htteis Thev wcie weaned at tlucc weeks of age and placed in small 
living cages, 1 Mining began when they wcie appioximateh 50 
days of age 

Each animal was placed on a feeding schedule two weeks befoic 
the beginning of naming. Food (Piuma dog chow) was placed m 
tacks in the living cages at the same tunc cacli day and the uneaten 
food removed two hours latei On this feeding schedule the ani¬ 
mals continued to gtovv and to gain weight 

I he fiist step m tiainmg was to teach the animals to go to the 
food-pan at the sound of the food-ieleasing mechanism, so that 
they would sccuie the icwaid immediately after making the fust 
bar-piessing lesponse In oidei to do tins each animal was allowed 
to cat in the animal compaitment duimg one feeding penod, with 
the lever detached At a corresponding houi on the succeeding day 
the animal was placed again in the compaitment and 0 05 giam of 
food was delivcied automatically evciy 30 seconds by a timing 
device tcmpoinuly Inserted in the circuit Aftci 30 minutes, oi after 
iecciving 60 automatic food-deliveries, the animal was leturned to 
its living cage and given additional food The same pioccdure was 
icpeated on the following day This preliminary tiainmg was simi¬ 
lar to that employed by Youtz (27) and piovcd successful in that 
it resulted in Aeiy rapid learning when the animals wcie allowed 
to initiate then own food deliveiv 

The next step in tiainmg was to teach the animals to pi ess the 
bar in ordei to sccuie food The bais weic mounted in the com¬ 
partments and adjusted so as to icqune 10 grams of force to move 
them dowmvaid, The food-ieleasing device was connected. A 
tiace of moist food was smeaied ovei each bai (27) An animal 
was then placed in each compaitment at the hour at which it was ac¬ 
customed to eat, and allowed to lemain until it had picsscd the bar 
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exactly 30 times and seemed 30 0.05 gram poitions of food, After 
the 30th icsponse each animal was iemoved fiom the experimental 
situation and ictumcd to its living cage Tins completed the nam¬ 
ing At no time during the next seven months did anj animal 
secuic additional food-rewards in the cxpcioriental situation All 
40 animals wcic turned in the course of a single week 

The late of learning duiing the training penod tvas found to he 
very inpul The animals required between 5 and 30 minutes to 
reach the criterion of 30 responses counting from the hist to the 
30th lesponsc Figine 3 shows six typical learning cuivcs These 
rccoids show about the maximum valuation in rate of learning 
Aftci the completion of naming the 40 animals were divided into 
fom smaller gioups of 10 each All available data, including genetic 
backgjound, age, weight, and speed of learning wcic consideied in 
dividing the animals in such a way as to equate lIic four groups as 
nearly as possible 

Determinations of non-rcwaided behavioi were begun on the 
seventh day after each animal had completed its training The fol¬ 
lowing conditions of deprivation and woik prevailed foi each of the 
four groups during this first and all subsequent determination, 
Gioup A-l, 48-hours depiivation and 10 gm-cm of woik, Gioup 
A-2, 48-hours deprivation and 100 gm-cm of woik, Gioup B- 7, 
12-hours depiivation and 10 gm-cm. of woik; Gioup B-2, 12-hours 
deprivation and 100 gm-cm of work 
The amount of woik was controlled by adjusting the counter¬ 
balance of the lever. The condition of deprivation was controlled by 
omitting the feeding penod on the day preceding a determination m 
the case of animals in the "A" groups, and by giving an additional 
two-hour feeding pciiod 12 houts before the tunc for cxpci menta¬ 
tion in the case of "B" animals. All dclci initiations on a given 
animal were made at the hour at which it had been accustomed to 
eating Two animals from different gioups weic tested at the same 
time and the sequence of dcteiruinations from hom to hour was 
such as to rule out any influence of diurnal changes m activity level, 
at least as far as the group icsults aie concerned 
The piocedure followed in making the determinations of non- 
rewarded behavior was as follows The food-ielease was discon¬ 
nected, so that animals no longet could secuie food noi hcai the 
sound of the food-ieleasing mechanism Animals were placed sue- 
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cessivcly in the expenmental compartments, ivheic they weie al¬ 
lowed to remain during the test period Eleven dctcimmat.ons ,n 
a 1 were made on each animal. The first six w «c made .it mtervals 
of one week, the seventh nftei four weeks, the eighth afte, six weeks, 
and the rema.mng three at inteivals of fou, weeks The first six 
of these expenmental periods weie one hour in length, the last 
five pencils wcic each four hours in length Periodic feeding was 
continued during the seven months covered by the investigation with 
the exception of fom weeks between the 6th and 7th determinations 
In this case the icgulai feeding schedule was lesumed two weeks 
]’"°i t0 ! he scvcnth expenmental pci.oc! On expenmental days 
the animals weie fed one hour aftci the end of the test period 

If an animal made a icsponse during the last few minutes of the 
expenmental pcnod it was allowed to lcmain a short time longei, 
until there was a period of quiescence, before it was removed Tins 
was done m ordci that temoval from the comp.utment would be less 
like y to seive as reinforcement to the last response Only iespouse* 
made duimg the pie-determined experimental pcnod wcic tabulated, 
howevei 

At the end of the ninth dcteiminntion, oi after five months, the 
tendency towaid perseverance in the hai-piessing behavioi had be¬ 
come stable in the constant environment furnished by the animal 
compartment I he question then aiose as to vvlictlici this per- 
scvciation would continue if the environment was modified by the 
introduction of an alteinative activity To answei this question 
a ltinning wheel, as pievioudv described, was mounted m each cx- 
pciimental box. In the following weeks half of the animals in 
each group wcic allowed access to these running wheels dunng the 
expenmental pcnod and half were not 

In addition to the data secured on the icgular expenmental ani¬ 
mals, records wcic taken on a group of 15 contiol animals This 
control gioup was composed of male lats of an age and weight and 
genetic background similar to the experimental animals They were 
given all of the prclinun.uy training, including the automatic feed¬ 
ing in the animal compaitment, but they wcic not given training m 
picssing the hai Tests xveie given one week Liter to determine the 
numbci of hai-piessing lesponses which would be nude without 
training I he dctcirmnations on the control group weie made un- 
dci conditions winch should have led to a maximum level of activity, 
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ic, when tiles’ weic doing only 10 gm-cm of woik at 48-homs of 
deprivation 

D Glnersl Results on All Groups 

The data on individual animals foi the first 20 weeks of the 
investigation aic piesentcd in Table 1 These data show that the 
great majority of animals continued to make b.ir-picssing responses 
duung this time even though food-rcwaul was not seemed The 
smallest mean number of responses occutimg dunng the first horn 
of any pcuod was 25 This low level of behavioi occmicd during 
the thii cl week and again during the 20th week The mean numbei 
of responses foi the 15 control animals, on the othei hand, was 
8±4 2 during the fiist test peuod These contiol annuals, as pic- 
viously noted, were tested undei conditions which should have led 
to a high level of landom activity, but they had ncvei received food 


eo 


70 


«o 


so 


eo 

10 

O I-»-1->-j-1-1-1_ — . 

12 3 4 5 0 7 B O 

»FRIOD 

FIGURE 4 

Mlan Numiur or Non-Rew\rded Responses M vde ry the Group of Forty 
Animais During the First Twenty Weeks of the Experiment 
The bars represent the standaid deviations of the means 
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£ '! 1CSU f of b f' p,esS,n fi bchav, o i »» the experimental situation 
Eight iespouses duiing the fiist horn in the experimental cnviton- 
ment may he taken, thciefoic, as the approximate level of landom 
behavior flie behavioi of the cxpeumcntal animals nevei dioppcd 
to tins landom level. 

I he tendency towaid pcisistence of non-i ewaidcd behavioi is 
shown graphically in F.gu.c 4 Tins curve icpicscnts pcrfoimance 
(lining the first five months In plotting the cuive icsponscs occm- 
,in * duiing die first hou. only of each cxpenmental period were 
consuleied 1 lie data for all animals were combined and a smoothed 
cuive was (hawn through the means foi the entire gioup The 
vertical bais lepiesent the standatd enois of the mean points 

Thicc distinct tiends in the ftequenev of ocumence of non- 
j ewaidcd responses aic appaicnt Initially there was a rapid dccic- 
ment in late uf tesponsc This decrement continued duiing the first 
three penods Duiing the fourth period theie was a maikod in- 
ciease in frequency of lesponse The incicasc in late of response 
between the thud and fouith penods is more than three times its 
standaid ciroi Futthermoic, the incicasc occuricd in the case of 
all four groups, The change in the slope of the cuive, therefore, 
may be consideied highly reliable Following this abrupt increase in 
iate of response theie was a thud and longci peuod dining which 
tile animals continued to icspond at a lelatively constant rate, ex¬ 
hibiting a slow dccicmcnt which ma\ have been due in pa i t to 
increasing age 

The final dcteimmations xxcie made on the 24th and 28th weeks 
All groups made fewer icsponscs during these last two periods The 
animals which wcic allowed access to the running wheels made an 
aveiagc of onlv 13 responses an hout for the eight horns coveied by 
the final tests Duiing the pievious eight hours they had made 
2b icsponscs an hour I he animals which weic not allowed access 
to the limning wheels, on the othci hand, avciaged 19 responses 
an hour duiing the final periods as compared with 30 6 responses an 
hour made during the picceding eight houis These avciages are 
based on animals upon which complete data were secured, exclusive 
of seven animals which died duiing the last two months of the 
investigation These findings indicate that the slow decrement in 
lespouse continued and that the mtioduction of an alternative activity 
accentuated this decrement Even aftci seven months of expci i- 
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mentation, houcvei, the animals with access to the ]mining wheels 
made moic bar-pi essing iespouses than wcie made by the contiol 
group the first time they weie tested. 

E Analysis or Group Differences 

The data secured during the hist 20 weeks of the expeiiment ic- 
vcal characteristic differences in the influence of the diffcient com¬ 
binations of woik and deprivation An analysis will be made of 
the inter related influence of these two variables upon, fiist, the 
absolute number of responses made during each expenmcntal period, 
and second, the lelativc change in late of response from time to time 


1 Gioup Diffetences in Niinibei of Responses Made 
The mean numbei of iespouses and standaul deviation of scores 




FIGUKli 5 

Means eor Each of the Four Groups During the First Twenty Weeks of 
the Experiment 

The A gi on pa (upper) were at 4-8-honrs of deprivation, the fl groups 
(lower) were at 12-hours deprivation Each point represents the mean 
number of responses made by a given group during the first hour of 

non-reward 
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foi cadi of the four gioups (lining the first nine periods are given 
in Table 2 The same data are shown in the two graphs of Figuic 

TABLE 2 


Mean Numher of Non -Rewarded Responses Made Drniuo Each Hour of 
Each Experimental Period 




Gioup 

A -1 

Group 

//-2 

Gioup 

fl-1 

Group 

B-2 

Penod 

Menu 

SD 

Mean 

SD 

Mean 

SD 

Mein 

SD 

1 


100 

33 8 

61 

26 3 

78 

27.1 

6+ 

42 1 

2. 


58 

30 5 

40 

29 5 

35 

25 7 

21 

18 7 

3 


48 

21 7 

24 

19 1 

19 

11 5 

10 

10 1 

4 


61 

44 3 

34 

21 0 

40 

188 

26 

27 2 

5 


S7 

32 3 

35 

19 0 

38 

350 

21 

25 9 

6 


51 

30 1 

30 

15 1 

46 

41 2 

27 

30 3 

7 

(1st lir) 

49 

53 8 

27 

19 0 

4S 

42 0 

22 

22,9 


(2nd hr) 

52 

354 

30 

IS 2 

23 

26 3 

15 

IS 1 


(3rd hi) 

32 

21 S 

29 

18 7 

20 

185 

15 

17 2 


(4th hr) 

22 

13 8 

15 

71 

11 

10,5 

6 

S2 

X 

(1st hi) 

63 

4S2 

25 

23 9 

35 

25 8 

35 

40 3 


(2nd hr) 

70 

28 9 

15 

95 

43 

312 

25 

20 8 


(3rd hr) 

59 

54 7 

37 

25 2 

44 

389 

18 

15 1 


(4th hi) 

38 

30 9 

20 

14 6 

29 

161 

24 

18 3 

9 

(1st 111 ) 

37 

23 8 

24 

21 4 

24 



mm 


(2nd hr) 

29 

14 4 

18 

184 

21 



|™ 


(3rd hr) 

27 

19 3 

7 

60 

32 

WSn 


BUS 


(4th hi) 

16 

10 1 

14 

14 7 

28 

Ha 


mm 


5 In the uppci graph is shown the data foi the “A” gioups, animals 
at 48 hours deprivation In the lowci graph is shown the data 
foi the "B" groups. The uppei line in each graph is for the group 
doing only 10 gm-cm. of woik Gioup A- 1, it will be noted, 
exhibited the highest level of lesponsc These animals made the 
most lcspoiiscs duimg the first period and also on each of the sub¬ 
sequent periods. The rank of the groups, on the basis of numbci 
of lesponses made, was usually //-l, B- 1, A-2 and B-2 The only 
departure from this exact order was during Pciiods 1, 3, and 8 
These exceptions will be consideied latei. It can be concluded 
definitely fiom these results that animals which gave a largei' 
numbci of spontaneous responses immediately after the withdrawal 
of food-remud also exhibited a comparatively higher rate of re¬ 
sponding aftei many failures to secure food and many horns of 
non-iervaid This was true as long as the environment remained 
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constant Animal* winch were tested under conditions which led 
them to give few tesponscs at first likewise gave fcwci icsponses 
during later peuods 

These results do not agice with some of the mtcidictations diawn 
from similm studies Skinnei has aigucd that gioups of animals 
given equal tunning should evcntuallv give the same tiumbci of non- 
rewaided iespouses "According to this view a ccitain number of 
responses, detcimined bv the picvious conditioning, is going to be 
obsetved m the extinction curve, no mattci what the dnvc 
Consequently, the lowci tlic dine, the lowei the initial late in ex¬ 
tinction, but the slowci the decline in late” (19, p 309) Thus 
Skinnei would assume that the iiumbct of responses in leserve is 
fixed and lemains unmodified bv the conditions of elicitation Such 
a view finds no suppoit in the piesent lcsiilts The evidence indi¬ 
cates, instead, that the total numbet of icsponses which an animal 
will make undci conditions of non-ieward depends not onl> upon 
picvious training and the length of time spent in the non-ieward 
situation, but also upon the conditions of dcpnv.ition and woik 
■which prevail dunngsuch peuods and likely upon othei vatiablcs as 
well Animals at 48-hours of depuvation made more icsponses than 
animals at 12-hours, and animals doing 10 gin-cm of woik made 
moic responses than animals doing 100 gm-cm of woik, icgaidless 
of what pait of the total period of time is considered 

2 The Pcuod of Rapid Deciewenl 

The rate of dcctemcnt during the fiist thice peuods uas rapid 
The "B” gioups showed a greater decieasc in rate of iespouse than 
the " A“ gioups, liowcvcr Gioup A -1 made 100 icsponses during 
the first peiiod and 48 during the third hour. Group A -2 diopped 
from 6t to 24 lespotrses, Group B~l fiom 78 to 19, and Group B- 2 
from 64 to 10 icsponses Critical ratios between these differences, 
computed by dividing the actual differences by the standaid etiois 
of such differences, ate given in Table 3 It will be noted that the 
lchabibtv of diftcicnces tends to incicasc fiom the first to the third 
peiiod. Especially rs this tiue for groups which \veie doing equal 
amounts of woik per response, i e., for differences between Groups 
A~ 1 and j5-l, and between Groups A-2 and B-2 

T'lie semi-log plot m Figuic 5 makes it possible to compaie rate 
changes by comparing the slopes of the cuives It will be noted at 
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once that the cuives foi the "A” gioups .ue almost pamllel, as ate 
the cuivcs foi the B gioups. An mcicase in woik, in both in¬ 
stances, has displaced the cuive downvy.ud without otheivvisc sig¬ 
nificantly modifying its chaiactenstics It would appear, thcrcfoic, 
that the condition of difficulty undei which animals work neithct 
acccleiatcs not ictards the change in late of response This ob- 
scivation suggests that for purposes of further analysis of iate changes 
dining this pciiod we may combine the lesults of the "A" gLoups 
and also those of the ' B” gioups. In oidci to deal with rate changes 
alone, howevei, the data should first be ficcd fiom individual dif- 
feicnccs in absolute initial level of hehavioi To effect this end the 
scoi cs of each animal weie multiplied by wliatcvei constant was 
nccessaiy to make the sum of the scoics foi tlnee pc nods equal to 


TABLE 4 

Mean Numbfr or Rcsi’ONsrs Madc by the "A" and "ft” Animai s During 
Each of Three Periods Whln the Toiai Scoris or An 
Animai s Ari Equated 



Pei lod 1 

Period 2 

Period 3 

Total 

"/l” Groups 

51 

28 

21 

100 

"U” Gioups 

66 

21 

13 

too 

Difference 

—15 

+ 7 

+ 8 


Diff/SD Diff 

2 96 

1 87 

2 16 
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one hundred. The means and standard deviations of these new 
scores for the "A” and "IT' gioups were then computed. 

The significant data resulting fiom this tieatment are given in 
Table 4 The mean animal in the "A" group made approximately 
two-fifths as many iespouses on the third day as on the first day, 
while tile mean “fi” animal made only one-fifth as many responses 
on the third day. This differential rate of decrement 1 $ reasonably 
reliable The animals at a lessei condition of deprivation made rela¬ 
tively fewer responses than the moic hungiy animals during the first 
period, the diftciencc being 2 9 times its stnndmd cnoi On the 
third period they made relatively more responses and the difference, 
now in the opposite direction, was 2 2 times its standard enor 

This diffeicntial rate of decrement during the early periods is m 
the direction postulated bv Hull in an application of his goal-gradient 
hypothesis to some “field-force” pioblcms While the cxpenmental 
situation is different, the present results aie in agicement with the 
assumption “that a strong functional excitatory tendency is weak¬ 
ened after n given amount of frustiation by a smaller propoition of 
its original strength than is a weak functional excitatory tendency” 
(12, P 294) 

A further interpretation of these differential lates of deciement 
can be made, also, in teims of the influence of work It is obvious 
that after a long starvation period the capacity to do vvoik is re¬ 
duced. It has been demonstrated in the present study that when 
the task is made more difficult the animal responds less fiequently 
If it is now assumed that an increase in work-icquirement has a 
grcatei effect upon starved animals than upon animals at lessei 
deprivation, then the present results can be explained on tins basis 

Under the present cxpci imcntal conditions the gicatcst number of 
responses, and theiciorc the gieatcst amount of woik, occuried on 
the fust penod. During this initial peiiod the "J JJ animals were 
not capable of doing as much woik as the "j3" animals The number 
of responses made by the "A“ animals, tlierefoie, was m all pioba- 
bilitv limited to a greater extent b\ the woik required in piessing 
the bai than was the number made bv the "B" animals Had work 
been less the , 'A’ J animals might have made many moie responses 
during the first penod, with no additional training or motivation 
Two weeks latei all animals weie making fewci i espouses and 
doing less than half as much noik Dunng this thud period, con- 
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sequcntly, the activity of the stim-ed aninuls was not ], mlted bv 
woik as much as was formerly the case and it is not surprising that 
they showed a smaller reduction in rate of response The rate of 
response, as experimentally detei mined on this group, showed .1 
much smaller decrement than that of the " B " groups. Gioup A- 2, 
foi example, made fewer 1 espouses than eithci of the "B" gioups 
duu'ng the first penod, but on the third period made mote icspcnscs 
than cithei of tile less starved groups 

Several hypotheses can be formulated on the basis of such an 
analysis of the intcr-ielated influence of deprivation and woilc The 
work icquired in any situation will set a limit to the number ot 
1 espouses an animal will make in a restricted period of time, legard- 
less of how highly motivated it may be The gicatci the food- 
deprivation the more important will be the influence of work in 
setting a limit to the rate of pciformnncc. A peak of activity is to 
be expected early in the period of starvation in case (*) the response 
is one which involves a laigc energy expenditure, 01 (b) if training 
lias been such as to lead to a vciy frequent repetition of the response 
On the other hand, the peak of activity is to be expected only after 
a long starvation period in case {a) the task requires only a small 
cxpcndituie of energy, or ( b) if picvtous training has been such as 
to lead to infrequent responses 

3. The Penod of Recovety 

In all groups the late of response increased during the fouith 
period The animals did not again reach the level of activity 
exhibited during the first period, but the increase which did occui 
was statistically reliable foi the 40 animals taken as a whole. The 
B gioups, which had exhibited ,1 more rapid dccicment during 
the first three periods, made a greater rccovciy than did the "A" 
groups This result agrees with the piccedmg analysis. The bchavioi 
of the "ft" animals was not limited by woik to such an extent as 
was that of the othei animals, and thcicfoic they should have shown 
a greatei behavior change with any shift in motivation ot change in 
the reinforcing state of affairs 

The tendency of behavioi to become more stable as deprivation 
increases and more variable when animals are starved only a short 
time has been previously noted and reported Elliott (7) rcwaided 
rats aftei evert choice, and found that variabilit\ in choice of path- 
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way was inveiselv 1 elated to hungei The ability to do work is 
likely au important factor in determining vanabditj, whtthei van- 
ability be taken as the fluctuation in time lequned to cat unifoim 
amounts of food, the number of difteicnt pathways tiaversed, oi the 
change in r.itc of iespouse fiom one day to the next Staived animals, 
tor example, cat 11101 c slowly but also moie continuously than ani¬ 
mals with a gieatci food-reserve A change in the behavioi of all 
the animals in the picsent expciimcnt occuncd dining the fomtli 
penoil, but the animals which reacted with a gieater increase m 
i ate of response were those moic capable of doing an met eased 
amount of work 

One way to account foi the tccoveiy plienomena found in the 
investigation is to picsumc some change in the lcmfoicnig state of 
aftaus or a shift in motivation Such an idea is bv no means new. 
It has been noted that oiganisms exhibit a tendency to continue 
activity in progress and to persevere in established behavioi patterns 
Dashiell concludes that habituation may scive as a quasi-motive, and 
suggests that it “opciatcs as a deteimining fnctoi of such weight as 
almost to seem a force in itself" (6, p 125) The piescnt data 
furnish support for this principle It would appeal that in an 
environment where a single manipulative activity is possible it is 
only necessaiv to have the animal make the iespouse a ccitain 
minimum nimibct of times to insuic that it will then continue to 
make responses legardless of whethei 01 not it seemes ail) extrinsic 
mvmd as a icsult of this behavioi 

Cuirent thcoictical and expciimental woik justifies the expecta¬ 
tion that behavior established through the use of a i civ aid may 
peisist nftci removal of the leivaid Wendt (24) has piescnted 
evidence that an activity is inhibited only when some othci icaction 
system takes its place Thus food-taking icactions would cease to 
occui only when othci lcsponse systems natuial to the situation 
gained dominance lhogdcn, Lipnian, and Gullet (4) lepoit that 
unmotivated extinction remains incomplete More than the meie 
icmoval of shock was ncccssaiy to le-cstablish the equilibiium 
between alternative lcflexes exactly as it had been befoie condition¬ 
ing It would appear, theieforc, that the peiseveiance of iespouse 
found under the specific conditions of the piesent experiment is not 
a unique finding Instead it illustiates, one ot the basic principles 
covering the i elation between motivation and behavioi mollification 
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Ihc tendency fo, the tate of repot, sc ,„ cra! ,, c , r01)1 , ts , 

evcl befo.o hec„ m ,„ E subdued may ma y not occllr 
the p.ccnt expeiimental s.tuatton It would be of „" „ c 

I “I , k T,"? Cthcr ' ,0t thc *<*'’* -f tiaming moth!e the 
level of .table behuvto, eventually teached, o, the extern of .ecovetv 

4 Penod of Stabilized AtttvUy 

same rate duimg the /list hom of each penod Dining the longei 
fou -hoi., expcnmental periods individual animals behaved d.ltc- 
, Some iespondcd lcss bequeath town id the end of the fou. 
101,1 b n accelciated curve, while others gave 

app,oxnnately a stra.ght lmc .ccord The gene.nl ttend of the 
i ccoi ds was f I oil!in negatively nccelcated curve dining the first few 
detei mi nations of non-iewaidcd behavior to a straight line lecmd 
durmg the latte, pc.ods This would indicate that the annuals 
came more and moic to respond at a uniform ,atc or in regular 
cycles duimg the entne time spent in the experimental situation 

7 , gre . atest chan e e ,n Native performance of different groups 
and a so the gicatcst scatter of ind.v.dual sco.es duimg tins period 
of stabilized activity came on the 16th week This penod was the 
one which was p.ccedcd by a break in the feeding schedule Even 
though peiiodic feeding was icsumcd, such a change in feeding 
might account for the variability of test scoies on the following 
experimental penod 

The dete, mutation, made duimg the 20th week, constituting the 
15th though the 18th hom of non-reward, showed the lowest late 
of response since the end of the ea.ly penod of lapid decrement. 
Une g.oi.p made appioxunately the same, one a smaller and two a 
slightly laigei numbei of lespunscs than each had made foui months 
eaihei during the thud experimental period The dcciemcnt noted 
during tins fifth month of the investigation mav be attubuted in pa.t 
to a lessened activity level of the animals which were then ovei 
seven months of age 


5, Behnvm Changes aftei the lnii oducltan of the Rnnimi// If'heel 
The numbei of cases in the sub-gioups is too small to justify 
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nn.tUsis of the influence of the new activity upon each of the four 
experimental groups Some geneial conclusions can be drawn, 
however 

Special interest attaches to the cyclic natuic ot the actruty recoided 
bv many of the animals which weie given access to the i tinning 
wheels. In Figure 6 is shown tinee foui-houi iecotd-> sccuicd dining 
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FIGURE, 6 

Three Four-IIoup Records of Bar-Pressing (Upper Tracing) and 
Spontaneous Running Activity (Lowes Tracing) 

this tunc The top line in each record is the bar-piessmg 1 espouse 
cuivc, and the lower line records rotations of the running wheel 
The second and third rccoids wcic made by animal No 20 during 
the 24th and 28th weeks At both tunes tins animal was doing 
100 gm-cm of woik at 12 houis of depuration Each lecord shows 
clearly that the animal alternated between short peitods of activity 
and longei pciiods of inactivity Dining the activity phase, further¬ 
more, animal No 20 engaged in both lunmng and bat-piessing 
activity It would run for a brief penod, then lea\e the running 
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wheel end make ,eve.ul bm-p le *,mg usponsus, then ag .u„ etc 
llu, sent of bchavioi was cllaiacteristic of many of the annuals 
The,, records suggest the penodic natu.e of coot,act,cu.s of the 
muscles of an empty stomach and could be p.esu.ned to show a tela 
non between penods of stomach conduct,ous and penods of actum 
The,e was no check, ,n the present investigation, on whethe, o, not, 
stomach coot,actions were actually occulting dumig these penods 
of activity, but othe. mvestigato.s have demonstuted sue!, a cones- 
pondenee R,cl„e, (16) found that periods of activtty „, the tat 
occurred at mte.vals of from one to two boms, winch ,s .oughh 
the periodicity of the activity lecoidcd in Rccoids 2 and 3. 

th 94 ,| 0P T' FlEU “, 6 WaS " Mde b) ’ al,ml ‘ l1 No V dining 
the 24th week This animal was studied while doing 100 gm-cm 

of woik at 48-houis of derivation. It failed to show am- of the 
cyclic activity chaiacterizing the other records. 

Animals in the gzoups showed a greatci ieduction in lm- 
picssing with the intioduction of the new activity than did the "B‘ 
iimrnals This tl.fteicnce has low statistical tcliability, hut it is in 
the direction of pievious results and of pievious lnteipietations The 
A animals weie simulated to run and thus to expend a gicatcr 
amount of encigv than foimeily, and this should have left them less 
capable of cailying on the old activity. The ”B JJ animals, on the 
other hand had been without food for only 12 houis, and should 
have been able to um and at the same time continue the old activity 
with only a slight decrease in rate 

lhe fact that animals pcisisted in the bar-picssing habit, even 
though it was possible for them to engage in an activity normally 
more closely associated with hunger, ie„ running, furnishes final 
evidence foi the permanence with which the bai-piessing activity 
had been established through lepeated elicitation. 


F General Discussion and Evaluation 

Studies of animal motivation have been veiy extensive and have 
combined many degrees of training, woik-i equipment, duve, icwaul, 
and punishment Each of these variables undoubtedh pla\s a part 
in determining the ficqucncy of occunencc of anv given behavioi 
sequence It is not suiprising, in view of the complexity of factois 
involved, that appaient inconsistencies have been noted in companng 
the results of difteient studies, since in mam cases only one variable 
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has been contioiled in the same rn.mnei in anv two experiments 
Many of these studies of motivation have been concerned in one 
way or amsthei with the question of when activity leaches a peak \n 
the coiiise of starvation Hcie, especially, diveigent lcsults have 
been rcpoitetl The hun^ei (hive has been lepoitcd as maximal at 
anvwheic fiom a few hours to six days of staivation 

Gioss bodily activity has been found to lentil a peak at six and 
again at 21 horns (13), and also at 48 to 72 horns (16) Animals 
ciossed an electiical gull more hcqucntly aftci 48 to 72 houis of 
starvation (23), but wcie moie likely to cioss another surulai 
obstruction after 141 houis (15). Most mvestigatois have found 
in the case of white iats that the late of eating decicases after a 
24-houi period of staivation (2, 14) Fitts (10) found that this 
was true when feeding pellets of solid food, but failed to find such 
a icduction in eating after 72 houis of staivation when feeding 
powdered food. Hcion and Skmnci (11) gave then lats small 
pellets of food cvciy fovu minutes and found that the iatc of Im¬ 
pressing increased up to tile 96th hour of starvation 
As Elliott and Bousficld have pointed out, “An examination of 
such varied behavioral effects, each of which seems to follow its own 
individual law, suggests that there aic a numbci of distinct mech¬ 
anisms operating in food dcpiivation” (9, p 94) The picsent 
i emits lend suppoit to such a view and indicate the natuie of some 
of the mechanisms involved Behavior changes cannot be attiibuted 
to the influence of any one vaiiablc alone, and no single behavior 
measure gives an acemate pictuic of the stiength of the duvc 
In oidci to evaluate the conditions of motivation existing undo 
different experimental conditions not onlv must the external mani¬ 
festations of tile drive condition be determined, but tins bchavioi 
should be analysed fuithci in lelation to the cost to the otgamsm 
and the difficulty of the behavior umlci each cxpciiment.d condition 
It should be home in mind at the same time th.it fiequently thcic 
is a tendency toward pel sevcration «ind fixation of icsponse. An 
organism cannot be expected to woik beyond its capacity, but on the 
other hand it does not follow that the meie icmoval of an external 
rewaid will lead to a complete loss of any given bchavioi pattern 
Such a complete loss did not occm in the present experiment Am 
theoretical consideration of the stimulus-response lelationship should 
take tins phenomena of peiseveiation in established bchavioi into 
consuls aticn as xx ell as the limiting cficct of excessive xviitk 



PAUL M, PUTS 


189 


G. Summary 

Jci to°X W C Tl W<M trainCd ‘° PUs1 ’ down ■' sra “" bai in 

this .clSe F„, [ y Werc g,VCn 30 in miking 

1 espouse. Ioi the next seven months pcuodlc determinations 

were made of the me at which the animals continued to mX on 
i wauled i cspon.es I„ oider to analyze the inte.-rclated mfluencc 
of various aeto.s p.odncng changes in this behav.o. tl r 
were divided into four gionps and each e ,„n„ was studied at a Z 
fcient combination of depnvation and woik 

2. Three stages of non-.ewarded behav.oi weie noted. („) a 
peuod of iap,d dec.ement dining the fiist few weeks, (*) » , C1 J 
o pa, ,al lecovery me of .espouse, and (,) a much longer pmod 

with htthrho 6 ’™° r "T B W " Ch i,n,raal, continued to ,espo„d 
witli little change in rate flora week to week 

d Animals doing a small amount of woik made moic responses 
at all times than did animals which weic icquired to do a grcatci 
amount of work * h 

4 Animals at 48-houis of dcpnvation with minoi exceptions 
made more responses than did animals at 12-hours of dcpiivation. 

^ Animals at 12-houis of deprivation exhibited a very rapid 
decrement m late of icsponding during the fust stage of non- 
Kwaidcd activity and following this a maikcd .ecovciy The animals 
at 48-houis of derivation, on the othci hand, showed more stability 
of behavior 1 his was attributed to the fact that the lessened 
energy reserve of the starved animals educed then capacity for 
doing woik and hence renddeil them less likely to icspond with 
maiked behavioi changes to vanations in the rcinfoicing state of 
afraus 


6 I he introduction of a tunning wheel as an altcinative activity 
dut ing the 6th and 7th months was followed by a lcduction in rate 
of bai-piessing Even undei these conditions, however, the into of 
response was not as low as the ongmal level of a contiol gtoup which 
had icceived no naming leinfoicements Dunng the experimental 
periods animals tended to engage legularly in penods of activity 
dining which they would tun and also make bai-piessing responses. 
Between such cycles of activity weie longei penods of inactivity. 

7 The data furnish additional evidence that when the levvard is 
removed at the end of a tiainmg period the animal does not always 
cease to make the response established by this training. 



190 


JOURNAL OF GENETIC PSYCHOLOGY 


References 

1 Bousfield, W A, Certain quantitative aspects of the food-behavior of 

cats J Gen Psychol, 1933, 8, 446-454 

2 Bousheld, W A,, & Elliott, M II The effect of fasting on the caling- 

Lchavior of rats. J. Gencl Psychol, 1934, 46, 227-237 

3 - The expeinncntal control of the hunger duve J Genet 

Psychol, 1936, 16, 327-334. 

4. Brogdln, W J., Lu*man, E A, & Culler, E The iolc of incentive 

in conditioning and extinction /liner J Psychol, 1938, 61, 109-117 

5. Bruce, R. II The effect of lessening the drive upon performance of 

white rats in a maze J Comp. Psychol, 1938, 26, 225-2+8 

6. Di\shigll, J F. Fundamentals of General Psychology. Boston 

Houghton Mifilm, 1937 Pp xxxii+655. 

7 Elliott, M II The effect of hungei on vmiabihty of perfotmancc 
/Inter J Psychol , 1934, 4G, 107-112 

S -. Drive and the characteiistics of driven behavior Psychol 

Rev., 1935, 42, 205-213 

9 Elliott, M II , & Bousheld, W A Two basic mechanisms in moti¬ 
vation Psychol Rev., 1936, 43, 94-99 

10. Fitts, P, M Experimental studies of hungei-motivated behavior and 
learning. Thesis, University of Rochester, 1938 

11 Heron, \V T, & Skinner, B, F. Changes in hunger during starvation, 

Psycltoi Rec, 1937, 1, 51-60. 

12 IIuli, C L, The goal-gradient hypothesis applied to some "field- 

force” problems in the behavior of young children Psychol Rev, 
1938, 46, 271-299 

13, Licon, E. M. A compai alive study of certain incentives in the learning 

of the white rat Comp Psychol Mouog., 1929, 0, No, 2, 1-95. 

14. MaclAcan, N F The role of appetite ill the control of body weight, 

J Physiol, 1937, 90, 385-394 

15 Moss, F. A A study of animal drives J Exper Psychol., 1924, 7, 

165-185. 

16 Richter, C. P. Animal behavior and internal drives Quail Rev 

Biol , 1927, 2, 307-343 

17 Skinnfr, B. F Drive and reflex strength I & II, J Gen Psychol, 

1932, 0, 22-48. 

13 .- On the rate of formation of a conditioned leflcx J, Gen 

Psychol, 1933, 7, 274-286 

19. - Conditioning and extinction and their ielation to duve 

J Gen Psychol., 1936, 14, 296-317. 

20. -- The Behavior of Organisms New York Appletou-Century. 

1938 Pp 457 

21. Stone, CPA study of perseverance and frustration in working rats 

Paper given before the 45th meeting of the APA, 1937. 

22. Wada, T An experimental study of hunger in its relation to activity 

Arch, of Psychol, 1922, 8, No 57, 1-65 

23. Warden, C J Animal Motivation* Experimental Studies on the 

Albino Rat New York. Columbia Univ Press, 1931 Pp xn+502 



PAUL M I'ITTS 


191 


24 


Wendt, G. E An interpictation 
R9 competition between reaction 
258-231. 


of mhibitio 
systems 


n of conditioned reflexes 
Psychol Rev, 1936, 43, 


25 


26 


27 


TcJ, °‘ ,ht ' vl,,tc ■“ fa ** 


Derailment of Psychology 
Univasity of Tennessee 
Kno,\ville s Tennessee 




SHORT ARTICLES AND NOTES 


The J ° Ur,,al ° f GeneUc Psychology, 19+0, 67, 193-L98 

AN ENIGMA OF THE HEREDITY-ENVIRONMFNT 
QUESTION-* 
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John E Wtnrick. 


Heiedimria,,, and envuonmciuahsts have long aiLnicl , ov , 

rt; ftt ***7 ot ,mEd ‘ ty - 

°" gm an< ' intel¬ 

ligence 1 artisans fo, each of these positions have written a vol 

um,nous hteiatu.c ,n suppoit of then p.„„ c „l„ r p „ ", 'Yew 

1,0m tllC f S f. andP ° lnt ° f “ ,e * assumptions LLd 

inqiuiy ot this type it [s possible that eapcnmcnt.il evidence might 
be found which tends to support cither— 0 , And—1^ .7 T 

question The experiments themselves may be unquestionable but 

tie light of this ciitiquc detciminc the validity of the experimental 

T' llS , , e at ' VC t0 , tl,e hc ' ed “a'y-env„o„me„,„[ question, wfc 
he excellent woi k of Newman (7) and othcis who have definite!,' 
W u* the Pitfalls into which one might fall while investing 
this and similn, Problems, and the cxtiemc ca.e with winch the con 

a 1 T TT b ( < I ,,W " f,0m thc <lat "' tllc Piohlein of the validity 
and ichability of the expo,,meats , s vital, at least in so fai as ,t con- 

erm 01 dcteimines thc amount of space given tills topic ,n text- 

■ ... ..■I'JiiJt r.is 
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environmental influences " Similai statements arc abundant in cur¬ 
rent literature, and some aie even moie specific in suggesting the 
fixed ratio of these influences. 

The claims or findings of the mvestigatois in this field have, as 
we have pointed out, been at odds as to which is the most important 
factor in the determination of intelligence If the hypothesis that 
neither is moic impoitant than the other be true or, if either one 
or the other be tiue, it would be necessary to make Various changes 
in educational and social piocedures Naturally, if one is more im¬ 
portant than the other then it is necessary that we find out how 
much and in what direction growth and development he Numerous 
studies have suggested evidence that hcicdity is more impoitant than 
environment in the dcteimination of intelligence In the light of 
the data that have been sccuicd in the investigations pertaining to 
this issue, it is pertinent to raise certain questions as to the validity 
of our tools and the techniques that arc employed in the investiga¬ 
tion of this problem. The techniques that have been employed have 
been summarized by Newman (7), Schwcsinger (9), and others 
and need not be repeated in detail heie. Basically, they arc tech¬ 
niques employing co-twin control. These studies have been con¬ 
cerned with fraternal and identical twins reared in similar and dis¬ 
similar environments. 

More specifically, the points that we are interested in examining 
here, are with reference to the assumptions underlying the construc¬ 
tion and development of intelligence tests, and the possibility that 
these assumptions themselves may determine or influence the data that 
may be secuied in an investigation of this kind. In most cases the 
tools that have been employed as the criteria or as the source for 
measuring the relative effects of environment and heredity aie the 
vaiious intelligence and perfoimance tests, oi more specifically, the 
IQ rating on these tests. In order to see if the intelligence tests 
themselves aie valid instruments or tools for studying this question, 
we must examine bncfly the assumptions underlying the construc¬ 
tion of a test of intelligence. Out of the great number of assumptions 
underlying the constiuction of intelligence tests, three aie pertinent 
to this problem. 

(fl) The test must be relatively new. It must avoid as much as 
possible anything that is learned by the subjects under specific con¬ 
ditions, e g., factual material learned in the school, such as historical 
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dates or facts of sociolofjv. etc In m-tm.- i 1 
based upon those circumstances and cventTtlnt V' ™ USt ^ 
learned (acquired) ,n the general environ, Jm s ,tuat"o”mt 
of specific knowledge or trammg must be eliminated Th V 
are to be mco.potated wh.ch at/based 

-frqirz 

V } D f r ^} items must he selected that will , )ick out suc 

bYZcZ Zr tiu t,1C «* levcls -st 

!£•£■***~ T "‘ : 

T imi T tant P0 " n t0 COnsidei E“ thnfthe^r.Tcms 

~~ c:: 

Ice norm f Tlf eXtC,lt: that thcy fr,U wthin a given 

age norm This means emp, neatly that those items 01 test are 

stucken out winch have a gient scattc. 01 va,lability and according 

to Teiman and Mem 1 (12), age atrangement ,s se[ up which wd! 

make he mean mental age .dent,cal w,th the ch,analogical age in 

dor to obtain an IQ that ,s as close as possible to 100 The rc- 

ab hty of out test then will be some function of the amount of 

catte, 0 , vai lability within the individual ,terns comprising the test 

thaf w n d ? “ WS 4 Ut ° f Asum ^o n 2, then ,t also follows 
that factors undetlymg Assumption 3 will in pan determine the 
results obtained under Assumption 2. 

In view of these factors which underlie the const,net,on of intel¬ 
ligence tests and the empirical method at wotk m the selection of 
various test Hems, we might ask the following question • A, e mtenjl 
consistency of the test a,ul the cap,neat method of selecuon o "hi 

T I ne " tala ^ mamnentt that the envt, omnental facto,, 

have been elmmated o, at most held to „ This refers 
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specifically to the factois outlined in Assumption 1, that the test 
items must not test the tactual knowledge but must probe the un¬ 
consciously learned behaviot. This may be interpicted to mean the 
ability to adapt to new situations as well as the degree ot commonal¬ 
ity of environment among the subjects in question I interpret tins 
to signify the kicditaiy iactoi. In other words, Lhe internal con¬ 
sistency of the test, both from the standpoint of the reliability ot the 
items and the emjmunl method of selection of the items at the 
particular age levels may be taken as the indicator that the item m 
question is not susceptible to specific training This conclusion seems 
valid in light of some of the expeuments relative to tile influence of 
coaching or turning upon laising the IQ and those investigations 
concerned with the constancy of the IQ ovci a long period of time 
Grave’s (3) and Mmoguc’s (6) investigations suppoil the idea that 
the IQ rating is relatively constant in spite of the many influences 
which seemingly might raise or lower the IQ The studies concern¬ 
ing the dihteicnces in intelligence levels between mini and uiban 
populations, Jones, Comad, and Blanchard (4), and the study of 
Sherman and Henry’s The Hollow Folk (11), have demonstrated 
ideally the difficulties involved in the empmeal method of standaid- 
izatmn of intelligence tests. These results suppoit the thesis that 
variability in pcifounancc levels or intelligence levels is not a func¬ 
tion of specific but of the general environmental influences. Heredity 
and environment go hand in hand in deteimuling behavioral pat¬ 
terns, and the empirical method of standaidization tends to eliminate 
environmental factors as such in the determination of intelligence 
This will justify the statement that the “items are selective with 
regard to the common hereditary factors," that is, Assumptions 2 
and 3 may be taken as evidence foi the elimination of the varying 
differences in ability that the environmental influences pioducc 1 

"Wc may come to one conclusion thcicfoie* the tests ate prejudiced 
If these three sr$*.\mrptiDns eliminate environmental factors as the 
predominant deteimincis of dtftciences m intelligence, then it mint 
follow that oiu intelligence tests aic nccessanly constructed to bring 
to light those factors and conditions that aie priinanly dcteimmcd 

This leads one into a consideiation of the complex (tioblevn of matuiation 
and \\e do not mean to say that intelligence is not influenced by environ¬ 
ment, but that the factois involving the cmwtiuclion of the tests of intelli¬ 
gence eliminate the factois of envuonment ns detenmncis of v, 'inability 
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by the biological and heied.taiy development of the md.vidual If 
siich be the case, the very tools which we use to study the i dative 
ejects of heredity vs. environment arc themselves already heavily 
loaded in favoi of the so-called heteditaiy factor Is T a 

that the majority of studies pioduce evidence 01 results that heredity 
is inoie impoitant than envnonment? cdlt> 

We have d.mmated these facto,'s wh,ch may he mfh.cnccd by 
envnonmcnt.,1 com mons nod then nsc the vcy tools f “ which 
.esc cnviioilmental co„J,t,„ns have been cbm,noted to « t 
the vety problem we set on. to solve F,o„, tbc standpoint of * 
constiuct.on of out .ntelliBtnce tests wc have eliminated to a LL 
dcR.ee one of the factors winch we „i,h , 0 study 

Newman (7 has pointed out the fallac.es that may ai.se f.om 
investigations of tins type when too l.ttle of the ovule,tee has been 
presented, and ,. may be ,„fc„cd that be was argu.ng so “" 

ucl line as tin, pape, has outl.acd. The bas.s fo, th.s mfe.cnce 

i£r ta ,,om thc ^^ ^ 

It a appn.ent from sevc.al of ,he comp..,™, that ths 
. a.we effect of l,er.d,ta,y and eavnonmcilal d.fferences ,s 
also a fi.nct.on of the type of non Any fixed ran. of these two 
facto,, fo, oil t.a.ts and cnnd.aon, is .mpcss.ble, We must 

r ”, S , a„Vr r i‘ f" 0 ' 1 “''” yS C °" nCC1,0D " ,,h tl,E k,ni1 “ f 

trait and grade of envnomncntal diffeience 

m ° re SUSCCpt,bIc t0 cn ™°imcntal factms than 

he In t If , / aie r “ lcd t06cthc ' most °> tl>« differences may 
e due to a natu.e facto, but ,f the ttvms ate .eared under ,t..k,ngly 

diffeicnt envnonmeats the natu.e facto, w ,ll have a relatively 
peutei influence Wc would expect to find, then, such factors as 
personally and pc.foimancc skills as heme: mo.c affected by cnvi.on- 
mental changes than those found in intelligence test stud.es Tins 
again may be taken as cv.dencc that the envnonmental factor has 
been eliminated ot at least mmimind in thc selection of those .terns 
tnat go to make up out intelligence tests. 

In the light of these considerations, the stage lias been set a prion 
in favoi ot the finding of the gicatci influence of heieditv as the 
deteimining factoi in the development of intelligence If this be 
true, there are two conclusions that wc may d.aw horn these stud.es, 
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which employ the intelligence tests as tods lot the measurement ol 
differences between heicdity and environment First, they do not 
represent a valid picture of the role of heiedity as a determining 
factor of intelligence. Second, at most they are not experimental 
demonstrations of the lelative influence of heredity and cnviion- 
ment, but aic (v /patients for the validity and reliability of the tests. 

Summary 

If our intelligence tests me based upon the factors which measure 
the conditions that are relatively uninfluenced by environmental 
changes, then these tests when used to investigate the relative effects 
of the factors as determiners of intelligence arc an argument for the 
validity and reliability of the intelligence tests and nothing more. 
This is not itself an unimpoitant finding, but let us not draw moie 
from the experiments than an examination of the fundamental pos¬ 
tulates will warrant. 
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KINETIC ASPECTS OF GROWTH: A GRAPHIC 
STUDY* 

Nevada City, California 

Clarence Quinan, M D 


amCle '• baSetl "T ‘ he giaphic time data ob- 

amed m ("penmen* made with 200 .selected noinml pi™ 

Its purpose primarily ,s to desenbe a remarkable growth pbenom Ion- 
one w„cl, stabilizes itself definitely at the age of puberty Inch 

oil h -I' f 1 ' ° ,der *° sW ,hnl 4 differ from 

on another significantly with reference to a time frame, attention ” 

called also to a number of otlici cognate giowth processes. 
Preliminary Considerations 

In the dictionary sense growth is said to be “the gradual increase 
of a living oiganism by natuial process." Usually a growth process 

ZnTt ’ %T rdCd " b ? g an aCCICtIOn Pi-nomcnon; one which 

he lei th fl ' C ° Ur - C T hm a 1,m,tcd peiiod whether that period 
be less than a year as m the case of a plant, or three score years and 
ten as in the case of a human being J 

But. there seems to be also anothci, non-cychcal, evci-expanding 
evo ut.onaiy type of growth Appaiently it is representative of a 
fo m of energy which is irresistible, ubiquitous, cumulative in its 
action and of such a nature that even inanimate things exhibit un¬ 
mistakably indelible marks of its activity. That this is so becomes 
obvious, foi example, on compaung two such objects as a paleolithic 
weapon and the modem, cyclotion, or a Roma,, chariot and a China- 
Ciippct Indeed, according to the doctrine of substance advanced by 
Leibnitz (2), this latter form of giowth eneigy seems to p,ess ever- 
forward in a umveisal field of action; to dcteimmc all natural forms 
as well as the onward pi ogress of civilization. 

In the case of a human being, rather comse giowth movements 
become dist inguishable at a fairly early penod ; and the icmarkablc 

*• ^ ^ - 
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thing about them is that each one seems to puisue an independent 
time schedule of its own 

Thus the fetus in uteio (it) kicks as caily as the fourth month; 
and ( b) during the fifth month its he.ut sounds become audible 
“The fetus in utero also sucks its fingeis," (1) thus exhibits (r) 
inchoate phases of mental energy. Moi covet, the oncoming citizen 
of this woild (d) adds about two inches to the length of its body 
in the coliisc of each month and (?) during a like penod makes a 
gain of about 12 ounces in weight. 

Hcncc the fetus displays (<r) palpable movements of its e\ti ent¬ 
ities, the force concerned being undoubtedly that which subsequently 
expresses itself as the graphic speed factoi, ( b ) lhythmic hcait beats 
—so many pci minute, (?) eaily tiaces of mental function, and, 
(d) thiec mass factois these aie capable of cxpicssion definitely in 
teims of length, bulk, and weight lcspcctivclv 

Even in uteio tlicjtcfoie the lcspectivc activities of mind and 
matter seem to cxpicss themselves simultaneously and piogrcssively 
in the foun of the developing cmbiyo. 

Now ftom Locke's standpoint (3), in icgaid to the factoi which 
concerns the “fundamental veuty” oi “bottoming” of an oiganic 
growth piocess some pregnant bits of concietc objective evidence aic 
available These have to do with the natuic of the pioductive force 
and with some of its specific activities. 

Jacques Locb (4) states emphatically “that animal movements 
depend upon light in the same way as the movements of plants.” 
Tor example, respecting the laige marine Annelid, Sphogiapht? 
spallaiizamij he goes on to say: 

If (lie light falls upon the animal fiom one side onlj, helio- 
tropic cliiy ntures make then appeaiancc m the tube. The ani¬ 
mal turns its oral pole towaid ihe somce of light and bends its 
tube until the axis of its radially expanded gills lies m the 
direction of the lays of light 

In othe» woids, radiant energy of solar origin produces motion 
in this creatine. Cut light also pioduccs giowth A considerable 
body of experimental evidence suppoits the theoiy which holds that 
vegetable chloroplastids function as an cncigy-tiansfoiming mechan¬ 
ism, that this mechanism converts the kinetic energy of reitain 
permanent gases into the potential energy of solids—eg, into that 
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eneigy And natuially there is also n n IT* 1 010 mcrely forms of 
Living substance, the uk™ te T'f ^ 

eneigy nitegi.ited by photosynthesis‘ Tnrl.sTTP’ thCn ’ orKan,zcd 
SUnS ^ desideiata £ 

piesencc of suitable electiolytes and catalyse.s Th„„ n ? 
appears every spung, vegetation leaps upwlrd " 

. incidentally, lcspcctmg the intu-utcnnc mnwmcnh ,i i 
tioned, one special pent hcic should be st,cased ,u,„c‘u- dm Tadi 
one of these movements seemingly must i , P i !• 

some sou to that partition mechanism „ po „ whlch ' j 
raetiy depends For piesumnbly a suitable distributing agency must 

halves—-iight'arid left ^ “ t0 ^ R,0wth encr £ y mto equal 

It may be added, finally, that m the cw n foi, , 
immensely cen,plicated energy transitions „Vwtoh ^growth 

ZZVeTr^ ^ ^ 

! „™« h th W1 | tC1 \° P i 1 ’l 0 "' tllC fo,CBOm «i ™*n« Suffices at least to 
uggest the idea that life and motion arc closely iclatcd energy states 

H ne since energy ,s indestructible, may « not perhaps bo , 

r ife too ,s impelishable ? That is to say, ,h e ind.vidual ,e 
tiicted, non-evolutionaty sense may it not constitute simply a cycle 
of solai eneigy, precisely as in the case of a plant? P 7 7 

Conceivably, such a cycle might be supposed to consist of U) , 
developmental pcod-i e , extending fiom the instant at which the 
p imitive ccntiosomc ivides to that at which the bod, attains full 
statute, (i) a middle period of matunty; and, ( c ) a tcimiml 
period of f,notification of pioductivity on the part of the mind 
Consider now the kinetic aspects of giowtli as manifested at 
successive age levels. Seemingly an infant ,s nevci still unless it 
be asleep It dutches things, kicks, ,Hatches, yawns, and has no 
splunctei control Later on in life, during the school age, young 
people romp contend with one anothe, games of every de,c„p„„" 
q arid and fight; eneigy, obviously a redundant commodity is 
expended lavishly. The child.en va.y gieatly as to age and 1 to 
size, Some arc giaccful, many arc awkward, all am noisy Look 
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at one moie scene. On a university campus full giown men and 
women move about quietly They have passed through the devel¬ 
opmental stages of giowth, exhibit degrees of endocrine dignity 
seemingly because, in both sexes, the organs of lepioduction are 
become functionally active. 

Evidently then, as regaids the visible expenditures of kinetic 
cneigy, a striking dccrcscendo movement charactcuzcs that period 
which teimnutes at the age of pubeity Since the piogiess of this 
energy pecuh&nty can readily be studied by means of quantitative 
tunc data rcfeiable to successive annual age levels, some data of 
that sort will now be intioduccd 

Material and Technic 

The working material was obtained fiom 200 unselectcd noimal 
persons—100 oiplian girls and 100 University of California Under- 
giaduatcs The gills weic tested m the San Fiancisco 'Roman Cath¬ 
olic Giplumage, tin institution which offers comprehensive educa¬ 
tional facilities within its own walls, Ten gioups of the inmates 
were studied, the giades repiesented being those from the second 
yeai of giammai school to the tlmd ycai of high school The age 
range was fiom eight years to 17 yeais. The average age of the 
university men was nearly 19 years 

As regards technic, the procedure followed was quite simple No 
preparatciy instiuctions wcie issued further than to request the sub¬ 
jects to write in then customaiy style Each peison tested was 
timed with a stop-watch on this sentence* “He protested that he 
couldn't eat the twenty-two tarts, and the tiuth is that he ate 
twenty.” In this wav a quantitative time value was obtained reli¬ 
able to a constant unit of graphic work. The learning factor was 
entirely eliminated as tegards this paiticulai sentence since but a 
single experiment was made in each instance The model object 
placed before the subjects was typed, double-spaced, in such a fashion 
as to form a neat three-line block. All the girls wrote with the 
same fountain-pen; the men used then own pens. Each reactor 
copied down the test woids on a library cnid 127 mm by 76 
in size. 


mm. 



CLARENCE QUINAN 


203 


Results 

Tl.e 100 university men (Table 1) ran up a group average value 
of 37 8 seconds on the model sentence The extreme hguus nld 

TABLE 1 

Graphic Time Data Odtainld by Means nr a cit? 

Senplnce trom 100 Univprsity ^op-Watcii AND A Model 

___McT AetTr “y™ s “ UATLS IIM1 ™ * 


26-29 


Fiequency distributions 
{Seconds) 

_30-39 40 49 50-59 


Men, No 


Total 


Mean 

speed 

value 

sec 


66 


19 


100 


37.8 


were 59 seconds and 26 seconds respectively However, it will be 
observed that 91 pc, cent of those subjects made records 4 
seconds or unde, It should be stared that 65 per cent of the men 
performed the work wrthrn 38 seconds whrle erght turned off the" 
specimens in 30 seconds or less. ' U 

1:h , C °! hci in hand (Ta 5 le 2 ) the mean values found respectively 
- legai ds the 10 groups of guls tested ranged from 253 seconds at 
eight yea is of age to 46 6 seconds for guls 17 years old The re¬ 
spective extreme values obtained wc.e 305 seconds and 38 seconds, 

TABLE 2 

_ Ramcinc ™ ™om eight Years to 17 Yfa,?s 


Children 


Age 

No 

S 

5 

9 

10 

10 

10 

11 

15 

12 

14 

13 

15 

14 

12 

15 

8 

16 

8 

17 

3 


100 


Frequency distributions 
(Seconds) 

38-49 50-99 100-149 ISO-199 200-249 2SO-305 


Mean 

vel¬ 

ocity 

sec, 


1 

6 

11 

1 14 

1 10 

2 6 

3 5 

3 


1 

5 3 

6 2 

8 1 

3 


1 


2 

1 


4- 253,0 

168 \ 
134 7 
105 3 
8 + 0 
59 0 
62 3 
570 
56 6 
46 6 


10 S3 23 7 3 



jui/wmiLi vi 


^U+ 

the larger figuie being lcfcrablc to a gill aged eight years, the 
smaller, to a gitl 16 ycais aid 

As for the trend of the graphic speed factor towaid a stabilization 
level, tile figures in Table 2 speak for themselves. It will be noted 
that what seems to be a cutical change in the velocity rate occuis 
at the age of 13 years. 


Comment 

Appaicntly in anv given instance it is the pm pose of a normal 
giowth pioccss to complete in full detail a perfect structural pattern 
Thus nature spins out exceedingly fine lamifications for each 
Putkmjc’s cell, causes the uppermost blanches of the cvcigieen tree 
to adjust themselves to the figuic of a tiue cone Natmally elab- 
oiations such as these connote a laige tune factor. But aic not all 
dynamic phenomena time functions' 1 

Of couisc the ability to pioducc handwntmg is an accomplish¬ 
ment, Certainly it is not an inherent vital endowment Conse¬ 
quently all giaphic data aic essentially adventitious in character and, 
piobablv for that reason, are but little used as tools of research. 
Nevertheless, quantitative graphic time data in one respect appear 
to be unique and invaluable, for bv such means alone is it possible 
to study step bv step as it were the kinetic aspects of growth during 
the developmental period 


Summary 

1 A dynamic growth phenomenon chaiactcnstic of the period 
of adolescence is described 

2. I3y means of a stop-watch and a model sentence time data 
wcic seemed fiom 200 pet sons—100 men having a mean age of 
19 ycais and 100 orphan girls from eight years to 17 years of age 

3. The mean time values obtained weic for the men, 37 8 sec¬ 
onds, for girls 17 years old, 46 6 seconds, for eight yeai old gills 
253 seconds. 

4 Seemingly the age level at which the graphic speed value 
stabilizes itself is that which mniks also the functional matin tty 
both of the central neivous system and of the reproductive oigans 
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AESTHETIC MATURITY* 


Lane Technical High School, Chicago, Illinois 


James M Gunthorp 


In older to learn the effect of age on aesthetic appicciation a com¬ 
parison was made between the aesthetic judgments of adults and 
of chlldieri of various ages To begin with 22 pictutcs were obtained 
from the Fine Aits Department of the University These were 
then paired In some pairs the pictures weic of ncaily equal ment, 
as in the case of two landscape scenes by Coiot; m other pans the 
two pictures differed widely in this respect, foi example The 
Glcancis by Millet and Hunting the Den by Couse In addition 
tlnec pans weic made from plenties taken from a calendar because 
it was thought these would appeal to boys and girls in the ele¬ 
mentary giades The 1+ pans weic shown to a gioup of adults 
interested m ait, a club of professional men and women, and the 
piefcicnce for one of the pictuies in each pair was noted in the 
case of each individual. After 50 days the test was repeated to 
detcimine the constancy of piefcicnce for each pcison The judg¬ 
ments of these adults were then used as a noim by which to judge 
the prefei cnees of jumoi groups 

To facilitate this comparison the degree of picfeience of the adults 
foi each pictiue was determined and each given a lating accord¬ 
ingly Some pictuies weie picfencd by more adults than others 
Each picture which was pieferied by a majonty of adults was given 
as a rating the difference between the number of adults prefening 
it and Lhe number preferring its lival. Tins lating represents the 
excess vote or degtee of preference for the pictuic, which appears 
to be a proper basis foi rating pictuies giouped in pans. The pre¬ 
ferred pictme in each paii was designated "A" and its rival 7? 

The pictures were shown in the public schools of Vermillion, Soutli 
Dakota, and to a group of students in the Univcisity of South 
Dakota In two elementary schools, designated "A 11 and rr B," 
Grades 2, 4, and 6 were used for the test, and in the high school 
one class each in Giades 8, 10, and 12 and the art department 

•Received in the Editorial Office on June 6, 1939 
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The groups v.uied in size, ranging fiom 13 to 27 peisons in each. 
Each pupil’s choices wcie noted at two different times with an mtei- 
val of 50 days between as in the case of adults 

After each showing of the pictures each membei of a jumoi gtoup 
was given a scoie consisting of the sum of the ratings of all the 
"A" pictures chosen bv him. Foi example, one child chose only 
two pictures m agicement with the adults, each of these having a 
rating of foui Her scoie was, theieiorc, eight. The child making 
the highest scoie chose all blit two pictures in agreement with adults, 
Iler score was 96, the sum of the ratings of her 12 "A' J pictures 
The aveiagc of the two scoics given each child was used in making 
the cornpansons. Table 1 shows avciage scores by age and sex. 
Average scoics of girls exceeded those of boys 


TABLE 1 

Averaue Scores »iy Auu and Sex Groues 


Age 

Seoie 

Boys 

Guls 

7 

36 

44 

S 

38 

45 

9 

34 

43 

10 

47 

39 

11 

39 

46 

12 

51 

48 

13 

52 

58 

14 

43 

52 

15 

49 

6+ 

16 

57 

61 

17 

52 

68 

18 

59 

75 


Of intcicst is the fact that increase in average scoie accompanied 
advance in age, the coefficient of cot relation being 53 when the 
group was taken as a whole, and 43 and .41 for boys and guls, 
respectively, when the group was divided on the basis of sex. 

The lelation between ait appreciation and cultuial backgiound 
is not so readily observed Thicc different methods of determining 
the cultuial level of the pupils weie used 

(a). School attainment, with refcience to both the study of art 
and geneial school level, was used as a cnteiion of cultuic A 
marked advance in agicement with adults accompanied higher 
school level attainment, the one exception being the ait class com¬ 
posed of girls from Grades 9, 10, and 12 who had a higher avciage 
score than Grade 12 
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(i) A second method of estimating cultuial level used was the 
judgment of teachcis concerning the home fiom which each pupil 
came. Three or fout teachers of each class weic asked to give 
the relative cultuial level of the homes lepiesentcd in it (the com- 
panson to be on the basis of income, house occupied, pictuies on the 
walls, lecicational advantages, clothing of the children, parents' 
education, and whatevci else seemed pertinent). The ratings of 
the tince oi more teachers foiming judgments of each home were 
averaged to give it a composite lating It is iccognizcd that not too 
much mipoitancc is attachable to these latings as thcie aie intangible 
factors in the cultuic of a home which arc not open to obseivation 
However, this appioach to the study yielded some possibly note 
woitliy lcsulls. In six of the nine groups of boys those above the 
median 01 middle scoic weic latcd by then teachcis as enjoying 
a highci than aveiagc home cultuial level The same was true of 
seven of the ten gioups of girls Seventeen conclations wcie made 
of cultuial level latings and semes taken by age gioups (whole 
year) In nine of the 17 groups thcie weic coefficients of coi- 
lelation above 4; the otliets weic scattered between 21 and —48, 
tlnce of them being negative A coirclation of cultural level latings 
with score, taking all cases in one group, gave a coefficient of .10. 
As mentioned above, in evaluating the significance of this con elation 
it should be iccognized that the cultuial latmg given a child by 
one group of teachcis piobably docs not mean the same as an iden¬ 
tical latmg given another child by a diflcient group of teachers. 
Bv the use of the multiple conclation foimula, 


/12— /13 >23 

>12 3=— _ _ , — - 

VI—> 2 !3 VI— > 2 23 


the conclation between cultuial level and score uninfluenced by age 
differences was found to be 20 

(l) Anothei check of the influence of cultuial level was sug¬ 
gested by the contrast between the two elemental v schools School 
"A” selves pait of the city having comfoitable living conditions, 
School "B’ J serves a vciy low income section In one of the thice 
classes tested in each school, School “A' 1 excelled School "ZT in 
agieement with the adults In the otlici two classes, the levcisc 
was true, Apparently the lowei standard of living did not lead 
to a pooici appreciation This finding is believed to be of interest, 
but no explanation of it is offeied. 
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The relation of consistency of judgment was another phase of the 
study undertaken It was found that the average adult chose 11 
pictuies consistently on the two showings, but this was equalled 
by three othei groups - the art class, the girls of age 16 and the boys 
of age 13 The youngest girls, aged seven, excelled 13 other groups 
m consistency. The coefficient of con elation between consistency 
of piefcrence and age of boys was found to be 01+ .06 The cor¬ 
responding coefficient for girls was the same. The coefficient be¬ 
tween consistency and score was —17+ .06 for boys, —.07±.08 for 
girls Correlations of consistency and cultuial level also gave negli¬ 
gible coefficients. 

Summary ane Conclusion 

So fai as the tests used may win rant, these conclusions may be 
drawn * 

1 There is a giadual nppioach to maturity of aesthetic judg¬ 
ment from early ages to adulthood. 

2. Gills are somewhat moie mature than boys 

3 {a) A noticeable relation obtains between training in art and 

ait appreciation and a possible relation between general school level 
and appreciation; which, however, may be attributable to age as 
well as culture. (/;) Some relationship appears between aesthetic 
judgment and the cultural level of pupils (as rated by teachers), 
(c) There is no positive relation between standard of living and 
appreciation 

4. No correlation was found between consistency and either age 
or score or cultural level, 

212 Franklin Street 
Barungton, Illinois 
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THE INFLUENCE OF MONTH OF BIRTH ON THE 
INTELLIGENCE OF COLLEGE FRESIIMEN* 

Derailment of Psychology, Uncveisity of Ptdsbuigk 


Omar C Held 


According to the astiologei the date of one’s buch determines 
everything that he is oi will become Those who aie botn under 
Venus shall be veiy gay lovers, pleasant and delicious, and most 
commonly they shall have black eyes and little brows; while those 
ho are bom under Saturn shall be false, envious, and full of 
debate and full of law Those who arc born undci Mercuiy shall 
be vciy subtle of wit, and shall be a devout person to God, and have 
good conscience, and shall be crafty in many sciences. 

What scientific validity if any do such piouounccnionts have? 
Piofessor Huntington (3) in his book Seasons of Biith concludes 
that the season at which people aie boin has far greater importance 
than is genet ally supposed in determining health, competence, or 
success. 

Professor Huntington, in studying the relationship between time 
of birth and competence, used as his criterion of success the fact that 
the peison was listed in some book of eminent people Professor 
Huntington as a result of lus study concludes that everything seems 
to favor the late-winter and caily-spring babies 

Theic have been a numbei of other studies in this field wheie 
intelligence test scoics wcie used as a measuic of capacity Blonsky 
(1) in a study of 453 cluldicn tested by the Bmct Test found 
seasonal differences in the mean IQ The mean IQ is highest for 
spring and lowest for winter However, the differences are slight 
Table 1 summaiizcs Blonsky’s findings 
The mean IQ is highest foi spring and lowest foi wintes Slight 
as these differences arc, and without calculating the significance of 
the diffciences, Blonsky concludes that the month of birth influences 
mental development. 

Pmtncr (4) made use of group intelligence test results on 4925 
school children of all grades in lus study. He concluded that the 
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TABLE 1 

Mean Intliucfncf Quotients or Children in the Various Seasons 
According to Blonsky 


Season 

Mean IQ 

N 

Spung 

84 3 

115 

Summer 

81 5 

111 

Autumn 

St 3 

114 

Winter 

80 1 

113 

Total 

82 1 

453 


month of buth did not influence the IQ of the cases studied, The 
winter or cold months had means slightly below the waim months, 
but none of the differences wcic statistically lehable 
Pintner and Foilano (5) tabulated 10 's foi 17,502 children in 
all guides up to the end of high school They found a reliable dif- 
fcicnce between the mean IQ foi the wintci months and the mean 
IQ's for the otlici seasons The diftciences between the othei thiee 
seasons weic negligible. 

Fialkin and Beckman (2) tabulated the sigma ratings of 5717 
men clients of the Adjustment Service of New Yoik City who took 
the Pi cssey Sei/to> Classification and Vcnficalion Tests The latings 
used in tin's study were cxpiessed in positive tenns by setting zeio 
at minus 2 5 sigmas and 10 at plus 2.5 sigmas, the mteivals between 
these extremes being cxpicssed as the numbei of ^2 sigmas 

Fialkin and Beckman conclude fiom their study that month of 
bn th is a factor in intelligence. They say that in geneial, those 
born in months of model ate tcmpciatuies aic supen '01 to those born 
in cold montils However, the diffeience between the means foi 
spring and winter was only 1 80 Limes its standard erroi, which is 
not usually considered indicative of statistical reliability. 

In the present study the psychological peiccntile scoies wcie tabu¬ 
lated tor 2327 Univeisity of Pittsbuigh students. The test used 
was the American Council Psychological Examination which is given 
to freshmen after thev aic admitted to the Univeisity. The study 
included both men and women students 

A distribution table bv month of buth was made Table 2 shows 
the mean psychological percentile lank by months 
The lowest mean rank was shown by college students born in 
Apiil, the highest by those bom in September Figuie 1 shows 
graphically the monthly means 
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TABLE 2 

Mpan Psychological Percentilp b\ Month or Birtii 


Mean Psych Number of 

Month percentile cases 



FIGURE 1 

Mean Psychological Perceniile by Month of Biriii 


















214 


JOURNAL OF GENETIC PSYCHOLOGY 


TABLE 3 

Rank of Months in Four Studies or the Relation of Month 
to Mental Rating* 


Month 

Studies 

Pintner Pintuer-Forlano Fialkw-Bcckman 

Present study 

January 

11 

11 

7 

10 

February 

10 

12 

12 

7 

March 

9 

9 

9 

8 

April 

6 5 

3 

5 

12 

May 

5 

6 

2 

3 5 

June 

3 

1 S 

3 

2 

July 

4 

5 

4 

3 5 

August 

8 

8 

10 

11 

September 

2 

1 S 

1 

1 

Octobci 

1 

7 

3 

9 

November 

12 

4 

11 

6 

December 

6 5 

10 

6 

3 5 


•Means are in terms ot IQ m Blonsky, Pintner, and Pintner-Foilano 
studies; in terms of half sigmas in Fialkin-Bcckmnn study, and m teims of 
percentile ranks in the present study. 


In Table 3 the mouths were ranked in aider of dccieasing means 
so as to compare the tanking of the months with that m othei studies. 

Reference to Table 3 shows that September is the highest ranking 
month in three of the four studies. In the Pintnei-Forlano study 
September shaics highest unking with June. In the present study 
April was the month with the lowest mean. The difference between 
the means for September and April is only 1,88 times its standard 
error. This is not considered a statistically leliablc diffcience 

Table 4 shows the means for the four seasons for the picsent study 
and various other studies 

In each of the four picvious studies the same geneul trend exists. 
In each instance there was a difference particularly between spring 
and winter. Blonsky did not determine the statistical reliability of 
the difference in his study Pintner in his 1931 study found that the 
mean for spring exceeded that for winter, but the difference was 
not statistically tellable Pintnei and Forlano in the 1933 study 
found the mean for spring exceeded that foi wintei and the differ¬ 
ence was statistically leliablc Fialkin and Beckman in their study 
found that the diffuencc between spring and winter was only 1.80 
limes its standard erim, which is not generally consideied a statis¬ 
tically reliable difteience 

In the picsent study summer had the highest mean and wintei the 
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TABLE 4 

Means of Mental Ratings According to Slason of Birth* 


Sen son 


Studies 


Present study 

Blonsky Pintnci Pintncr-Forlano Fialkm-Bcckman Mean No 


Spring 

Apr -Jure 

84 3 

97 20 

102 35 

6 69 

49 8 

611 

Summer 

July-Scpt 

SI 5 

97 20 

102 05 

6 66 

50,4 

589 

Autumn • 
Oct-Dec 

81 3 

97 10 

101 85 

6 58 

50 0 

557 

Wintei 

Jan -Mar. 

SO 1 

95 95 

10065 

6 53 

49 3 

570 


♦Means arc m terms of IQ in Blonsky, Pinlner, and Pintnu-Forl.ino 
studies, in terms of half sigmns in Finlkin-Ecckmnn study, and in tcims 
of peicentile ranks in the present study 


lowest The differences between an}' of the seasons was very slight 
The difference between summer and winter was only .65 times its 
standaid ciror, which is not statistically reliable 

Another comparison made m previous studies has been between 
the cold months and the modciate months. December, January, 
Fcbruaiy, and March were selected as the cold months and April, 
May, September, and October as the moderate months Table 5 
summarizes this data foi this study and for previous studies. 


TABLE 5 

Mean Mental Ratings tor Those Born in Moderatf and in Cold Months 
According to Four Studies 


Research 


Moderate months 
Numbei Mean 


Cold months 
Number Mean 


Ratio of difference 
to Its standard error 


Pintner 

Pinlnei-Forlano 
Fialkm-Bcckman 
Piesent Study 


802 


97 SI 
102 29 
<5 68 
49 6 


742 


9611 
100 79 
6 55 
49 9 


2 37 
4 06 

i n 

0 20 


•Means are in terms of IQ points in the Pintner studies, half sigmas in 
the Fialkin-Beekman study, and of peicentile rank in the piesent stu > 


Reference to Table 5 shows that only in the Pintnci-Forlano 
study the ratio of the difference to the standard errot is high 
enough to constitute a statistically reliable difference. In the pres¬ 
ent study there is no essential difference between the means. 
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In Table 6 the means foi the waim months, May to October, 
are comparer! with the means for the cold months, Novembei to 
April 


TABLE 6 

Mfan Mihiai Ratings of Those Born in Warm \nd in Cold Months 
According to Thrie Srupns 


Season nr period of bfitli 

Pintnci 

Means 
Pintnei-Foi lano 

Piescnt study 

\Vann Mny-Octobci 


102 15 

50 5 

Cold Novcmbei-Apnl 


101 30 

49 i 

The cold months in 

each instance show a lowei 

mean, but the 


diffciences ate veiy slight and in neither of the three studies was 
it statistically leliabic In the picscnt study, based upon 1186 bn tbs 
in the waim and 1141 in the cold months, the ratio of the difference 
to the standard error was only 1 03. 

The following conclusions seem wananted from the present study 

1. The month of birth has no influence upon the intelligence of 
the college students who were the subjects of this study. 

2. The season of huth has no influence upon the intelligence of 
tins gioup of college subjects who wcic studied 

3 There is no statistically reliable drftcicnce between the in¬ 
telligence of the subjects of this study born m months of model ate 
temperature and those born in cold months. 

4 There is no statistically reliable difference between the in¬ 
telligence of the subjects of this study who weie bom in warm 
months and those who weie born in cold months. 

5. This study found those born in September to have tire high¬ 
est mean mental lating, and in that respect is in agicement with the 
Fmlkin-Bechman study .and also With the Pmtnci-Foilano study 
where Septembci sliatcd first place with June. 
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The Journal of Genetic Psychology, 1940, 67, 219-220 

A SLIDING FRAME FOR USE IN REGISTERING 
CHOICE’ 1 

Cnmbndge, Massachusetts 
Marie L II Forfies 


The drawing (Figure 1) shows ,\ fiamc sliding on hoiizont.il 
rods ovei a wooden platform on which a sheet of paper with punches 
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(A, A') in the left maigin is pushed between cleats away from the 
opeiatoi and held in position by a peg, 

The wiitci gratefully .acknowledges the examination of the 
mritciials by Dr, Waltei F Deaibom, Dircctoi of the Psycho- 
Educational Clinic, Haivaid Umveisity 

Ash Street Place 
Cam hi idtje, Massachusetts 
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The Journal of Genetic Psychology, the Journal of General Psychology, 
anil the Journal of Social Psychology, wilt buy competent levicws at not 
less than $2 pei printed page nnd not more than $3 per printed page 
Conditions Only those books that are listed below in tins section are 
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or its equal in tiaimng and experience 
Procedure If among the books listed below there is one that seems 
Impoitant to you, you are invited to write a review of that book It is 
not necessary to make ariangemcnts with the Editor Just send in your 
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CRITICAL REVIEWS OF RECENT BOOKS 

{Bnnoiv, T The Biology of Human Conflict Hew Yo,k 
Macmillan, 1937. Pp. 435.) 

Reviewed by William Galt 


mutations within the domain of science invariably set out with 
ertain assumptions which aie accepted as fact. Subsequent invcsti- 
f ons aie then oriented in 1 elation to these assumptions With the 
m y astronomers such an accepted fact or prim* mate,,a was the 

that m the°sn, 1 COBttituttd thc ccntrc of diverse and 

that thc sun and cssci planets revolved around it. F 01 many cen¬ 
times astionomical investigations vvcie made from this geocentric 
brekpound But although many pmcise observations weiCccoidcd 
and ,m,c , .ngemmy exercised b„,ldmg op a framcwoik .up- 

could 0 , f t lC . aS! r eJ "O cosmolog,tally tiue relationships 

could be deduced, piccsely because of the ui,soundness of the funds- 
mental assumption 

Such has been thc universal histoiy of scientific thought It only 

Suesti^r 5 m any S i C1Cnt,riC “ that tl,C Scientlst tUrm aboul «md 

questions the accepted assumptions 01 thc "given facts" f.om winch 
he has previously set out upon his researches It is a rare occasion 
when an investigator challenges thc bas.s of Ins investigations and 
instead of keeping to thc well-beaten path that leads 0 uiwaul from 
his assumptions, faces about and follows an inwend course to thc 
examination and evaluation of thc assumptions themselves Wheievci 
such a coutse has been puisucd thcie has been opened the possibility 
of unpieccdcnted progress in aspect to thc field in question. 

Copernicus adopted such a course when he made bold to question 
tile earths ccntial position in the astionomical system—when he 
daied to substitute thc hcliocenti ic theory of the umvcisc foi the 
geocentric conception of Ptolemaic tiadition. Modern medicine like¬ 
wise followed this inward path of inquiry when .t had the tcmc.ty 
0 challenge the time-honored tradition that illness and death were 
the result of black magic, an "evil spirit” or thc anger of God, and 
rejected cuies performed” through the superstitious rites of cyoi- 
cism, incantation, and prayer 

In the field we have been pleased to call the humanities. 01 ,n the 
field that has to do with "man's relation to man"-, n thc sphcic of 
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man’s mental and emotional abeirations, Ins ci lines and punishments, 
Ms domestic, and international competition and conflict, Ins family 
relationships, his social institutions and Ills leligious cciemomals—it 
is vciy specially Line that theie have giown up among ns ceitain 
thouglit'liabituations which have acquued the position of funda¬ 
mental assumptions and j)o?n which investigations of human behavior 
have j availably set out 

Tiie significance of the lescarchcs of Di Tugant Bunow, of 
which lie lias leccntly given a systematic account in his latest book, 
The Biology a / Human Conflict, is piccisclv that m the held of 
human bcliavioi and its chsoideis he has leveiscd the ouhn.uy pio- 
ceduie Instead of setting out fiom a backgiound of unt]ucstionccI 
assumptions in icgard to human naliiic and the motivations to bc- 
liavioi, Bui row has chosen the fai mote diflicult task of deeding his 
inquny tmvanl upon himself and Ins social communitv and investi¬ 
gating the validity of such behavioial assumptions as aic the heutage 
of Dili social stiuctuic and culture 

Obviously, this is not an easy task Traditional assumptions in 
any field aie not to be questioned and ie-e\ahiated with impunity 
The idea of a mobile c.utli outiagcd the dcep-iooted prepossessions 
of the 16tl\ centuiy just as the conception of the bactcual otigm of 
disease-pioccsscs did violence to the assumptions of the centuiy just 
past, Furthctmoic, the offense is mcieased a thousand-fold whcic 
the tenets in question involve human behavior and its intimate emo¬ 
tional involvements The impetus towaid tiaditional intcipietations 
in the field of man’s own motivations and bchaviai is not a condi¬ 
tion which can be externally obseivcd and collected, it is a condition 
internal to the piocesscs of the obseivcr himself 

But if tile investigations of Bui row and of his expetimcntnl group 
have been auluous and time-consuming, they have hi ought ficsli con¬ 
ceptions of fundamental impoitance to the field of human behavior 
In the following pages I shall mention some of these altered view¬ 
points and tiy to indicate then fai-teaching implications 

Early m his lcscatchcs Bunow lealized that if he was to make 
headway m his study of the basic factois and values in human social 
behavioi it was necessaiy that the pnvate prejudices, the emotional 
biases and lminatunties, in shoit, the “pcisonal equation” of the re¬ 
search student (and of the notmal community geneially) be "coi- 
rcctcd foi ” Taking his cue from the objective sciences wheie a 
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consensus of observers is emplo>cd to rule out any ,neons, stem a of 
data resulting from impaired sense oigans 01 faulty observations, an 
experimental gioup was formed for the study within itself of the 
fundamental nttnkites of human behaviot and of social inter, ela- 
tIOnS . F,C st0iv “ f th,s experimental gioup is a long one and it 
would take us too f,u afield to cntei upon it here Pei haps I may 
say liowevei, that the observations which grew out of this concerted 
cncleavoi did not tcpiescnt a mere majority of individual conceptions, 
ideas, opinions, or prejudices Rather, .after years of cndeavoi and 
analysis thcie was a synthesizing effect in which the g.oup as a be- 
huvmial unit was able to reach below the outci crust nf lubitu.itions 
and pi cjn dices which commonly color the pci tonal reactions of the 
individual It was able to icacli a level of motivation at which the 
organism sees and internets cleaily phenomena placed hefoic it even 
vvhc.e these phenomena have to do with the cherished biases of man’s 
own bcliavioi 

In the opinion of the reviewer the most fundamental of the 
conceptions Bur low has introduced is lus thesis icgaiding the basic 
cohesion or pi maple of coordination opciativc in man as a species 
His position is that the species, man, rcpiesents fundamentally a 
phylo-oigamsmic unit 01 whole and that the behaviot of the m- 
dividual piimatilv denves its motivation and cont.ol fiom tin's in¬ 
trinsic matrix of oiganismic solidarity In this view, the primary 
motivation to man’s behavior has its origin within the species and 
is always onented m lespect to spccies-solidaiity The "socializa¬ 
tion of the individual, howcvci conventionally valuable, is only a 
superficial and tiansicnt veneci, when compaied with man’s plulo- 
bioIogic.il basis of unity and cooidmation F.om this oigamsm.c 
flame of refcicnce the individual as a scpaiatc unit of motivation 
lepicbents a mcie conceptual absti action The social group and 
not the individual man is the pumaiv belravioial unit This intrinsic 
social organization constitutes foi man an indissoluble part of his 
make-up It is the pnm.uy and ineradicable basis u Inch convention 
cannot set aside So that the icscaiches of Burrow m die field of 
human behavior abrogate an egocentnc conviction in legald to the 
ongm and meaning of human behavioi and posit a phslo-centric 
basis of mteipictation just as the astionomic.il investigations of an 
earlici epoch substituted a lielioccntuc foi a geocentric conception of 
the universe 
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But as tar as concerns man’s behavior, this is not the whole ac¬ 
count. It seems that somewhere in the age-long history of man's 
biological descent iheie has occulted a developmental faux pas. For 
the group-analytic investigations of Buuow make evident that the 
coopciation and interdependence character istic of biological founda¬ 
tions Is not opeiative in such sophisticated human groups as the fam¬ 
ily, the chinch, political parties, or nations 1 These groups opci.ite 
from secondaiy, ideological, and individualistic motives of behavioi 
and not from motivations basic to the species man as a whole Al¬ 
though individuals and groups may be very sentimental in their 
efforts to help others, this very “helpfulness” stems from a feeling 
of difference. It docs not arise fiom a sense of man’s prnnaiy 
solidarity as a phylum Such benevolences are in no sense a guai- 
antcc against the most luthless and socially disjunctive behavior. 
Oscar Wilde must have had something of this sort in mind when 
he remaikcd that “clianty causes a multitude of sins.” 

Buriow has brought this anomaly in man’s behavioi into line with 
biological data gcncially by his discovery through gioup expenmen- 
tation that mail as a lacial organism is suffeiing fiom a "social 
neurosis” 2 It should be emphasized that the term "ncuiosis” is not 
used figuratively by Burrow He holds that all individuals on the 
present "normal” basis of adaptation aic, from a biological view¬ 
point, maladjusted and disordered in then behavior-proccsscs As I 
have nlieady indicated, this position does not repiesent an a prion 
view, but has resulted from a painstaking and exhaustive analysis of 
social groups in experimentally controlled situations continuing ovei 
a period of many years, 

In this analysis it was found that the social reactions of man which 
aic habitually thought to be normal are, from an unbiased obseiva- 
tion, as “partitive” and as lacking m total biological health as the 
isolated behavior of the neurotic patient It was found that the nor¬ 
mal individual, for all his socially acceptable modes of intcichange 

instances of this biological principle peimealing animal life aie given 
in profusion in the books of Professor W C Allee Animal Aggregations 
A study m General Sociology, Chicago Umv Chicago Press, 1931 Pp 
362 AmnalLtje mid Social G)0<ioth Bnltimoie YVlllinms & Wilkins, 1932 
Pp xn -f 159, 

“This concept of the social nature of the neurosis was first developed by 
Burrow in a paper published \n 1914 “The psych analyst and the com¬ 
munity’* J, Amer. Med Asso , 1914, 82, 1876-1878, 
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and communication, in reality make* no more intrinsic contact with 
his fellows than does the neurotic individual who is constantly pre¬ 
occupied with his ptivatc phantasies, wishes, and dreams The nor¬ 
mal like the ncmotic, is constantly thinking and acting in teims of 
h,s fancifully individualized self For man has substituted for the 
organisms pinnarily motivated behavior a purely “social image” of 
behavior The individual has established an image of himself as an 
isolated behavior-center entitled to private wishes, desi.es, and mo¬ 
tives that bear no relation whatever to the total motivation of man 
as an organ ism ic whole Tins „octal image of himself and of Ins 
behavioi now dominates the entue field of man’s interrclational 
processes. The noimal no less than the neurotic lives in an unreal 
social world of which he is the central aibitei 

Man, howevci, is still an animal Tic has not nnnnnemlv lost 
h.s biological licutagc of specics-so!i dm itv, intci-individual coordina¬ 
tion, and social intcgntj Howcvei oveitlr individuated, the elnncnt 
or individual can again be brought undci the sovereignty of the pri¬ 
mary action-eentie that motivates the phylum It is m this connec¬ 
tion that Bunows observations on what he has called “the pre- 
conscious mode” are of special intcicst. For the prcconsc.ous mode 
represents a continuation into adult life of the unitaty phase of be¬ 
havior that chaiactci izes the infant in its early socio-b,clog,cal rela¬ 
tionship to the maternal oiganism Bunow has emphasized that the 
mother docs not at first icprcsent for the infant an external object or 
personality 


r came 10 see that the mothci was at first not by any means 
the infant's lo vt-objeef, but rather, ,f I may so exp,ess it, ,ts 
lovcsubject Lacking as yet the faculty of symbolic project.on 
that is to be acquired only with later training, the infant organ¬ 
ism does not, nt fust, look out towaid or feel itself in objective 
relation to the mother The child and the maternal or¬ 
ganism are coterminous There is no sense of separation, of 
distinction, of otherness For the infant there is at first no 
interval, no distance, which must be bridged in order to reach 
the object opposite it, outside itself As \et there exists no objecl, 
no opposite, no othci self, noi aught outside itself 


In adult life the intimations of this prcconscions mode—'“,i mode 
of completion and fulfillment, of uninterrupted confluence and 
totality” aie found chiefly in dieams, m poetry and m music These 
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intimations occur m moments when one is wholly absoibed in music, 
totally engrossed in a beautiful sunset 01 “gazing ovci a limitless 
expanse of moon-lit sea” 8 Tins mood is chaiactenzed by sclf- 
cffaccment, by tranquillity, and by a lack ot competitive concern. It 
would seem to reptPsent a symptomatic exp i ess ion of the biological 
continuity inherent in man as a species The pieconscious mode null 
cates that the principle ot speciCS'Solidanty has not been lost in the 
dim history of man's past, but that it is an active p unci pic picscnt in 
each generation until it is pervcited afrcsli to pattitivc, individualistic 
concern and self-seeking 

As a result of the undue individuation that has occuricil among 
the elements ui individuals of the species and tint has biought about 
the subjective conviction in man of an egocentric, intei-petsonal basis 
of behavior, thcie has ansen an cxticmely aibitiaiy and vacillating 
measure for judging beliavioial expressions Oui daily experiences 
are redolent of these inconsistencies Foi example, my judgment m 
regard to a trespass on mv own part will differ gieatly ftom niv 
judgment ot the same tiespass when committed by some one else 
Again, I incline to mtcipict the net of a fiiend veiy diftercntlv from 
the act of an enemy. The identical act may be appioved in the one 
case and condemned in the other 

But tins is a commonplace in so fai, at least, as our piajective 
expci mnee is concerned Bui row goes farthci He emphasizes that 
out customaiv standaids of good and bad, of light and wiong, liave 
become divoiccd entirely from the criteria of biological fitness or 
Unfitness winch governs the behavior of otliei animals To quote 

The originally total, oigamr sense of wholeness, coordination 
.ind fitness, or the basic rightness that is common and consistent 
throughout all oigamvns of the species, has been shifted to a 
ineie social image of wholeness 01 rightness This shift has 
been accompanied by a phenomenon of bchavioi whcieby the 
isolated, separated individual ha? been vested with a pseudo- 
autlioritatuc or proprietary “right" Right is his right It is 
hit private possession. 

And Bimow goes on to develop the invigorating, it unorthodox, 
thesis that cveiy man at all tunes, whethei he be gangstei 01 mission- 

'"‘Happiacss," a brief essay by James Noiman Ilall that appealed m 
The Atlantic i Monthly, Novemhei. 1939, is undoubted!} driving at something 
of this sort 
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th ■’ h i \ » C * ; lC ,C momtnt t0 be “H 1 * ” ^ othci woitls, 
iml vu ual lias so aligned Ins sense of light with his sense of 

personal advantage or private gain that "light” and “self-advantage” 
Jiavc become one and the same 

I do not know anrwheie a kcenci analysis of tins insidious moial 
dichotomy the socuil mot,vat,on of man thttn ,s p.esentoTm 
Burro,t s chap*. on J ,, e Soaal Fallacy of R, s l„ W , m „ Hc , c 
he show* how gencially we „ cccpt pcr f ect i v con „ sltnt th( , (j[ . 
Incious situation presented daily ,n om courts of lau He etc, the 

tcm’ltv't r t9nCe "’ l ' l ' Ch tW0 lrUvyc,s uf "liul standing and 

hom r,H U n° P,10S "’ B S CS reUt "’ n •' |,,,so ' ,c ' Cued fo, 

homicide One attempt, to sway the Ju ,y to the belief that the dc- 

o bea, dl^fl iCtd a , nd 5l,0U,(l bc '“Wd. the other bungs 

ai all ot his oiatorv and ingenuity to pcisuade the jmy that 

l'dTlsIn TT "Z* ^ aC,| "“ tCl1 Aml m <>‘= ccUmetly 

of St,7 T?V 5 0WS ho "’ a C0 ‘"P"c»t psycluatust m the pay 

o „ ,1 " ‘' d |mSOnC ‘ '“ me wl,eieas « second psychiatrist 

of equal eminence and turning, hut denying |,„ f ce f Iom t i le Jc . 

fense, will pronounce this same individual insane and hence not 
responsible fo, Ins acts The autho, very sagely concludes 

that « 0 "'" | C0 " t, ’' ct ' behavior-expci ts arc guided hy a sense of right 
that ,s completely unstabiliacd because wholly mspiicd hy the,, sense 
of petsonal gain, they aie i„ no different case from the ciinunal whose 
sense of right is coterminous with Ins peisonal gam Consistent 
with his DlivlobioloEic.nl frame of icfeiencn ,t ,s precisely Harrow's 
position that the distu,bed balance ,n basic values mscpaiablc from 

b ut 0 '" 0 "’ ,C, “ °' " B!,t w,onE ,s c ' iJ cp'c throughout 
human hcluvioi on its picscut plane of adaptation 

fills bring, us to another important point in liu,low's thesis It 

‘ ,Ue tha V n C, r ,M<1 ’ “ duIt comn, tmitics one always act, ,n 
eco,dance with ones sense of personal g.,;,,, and , f t]m ^ 

nght" t R flll | C ° mC ' dcnt , ICal w,,h onc ’ s oi sensation of 

heliivm 1 7 S “V m ° la1, 5 '" ll,( ’ l,C ' ° ( l,n K l "'"c appioach to 
l av oral condicts and inconsistences cannot be eltective It follow, 

ha he sense of gam that ,s socially applauded and called “good" 
ran he biologically a, unfitting and distmted as the sense of gam 
hn s socially outlawed and dec,led as “bad " Burrow points out 
t in the only way we can gam access to this baffling problem of hu¬ 
man hchuvioi one s own and other peoples'-, s to discatd ou, 
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mental appioach to it and reach down into the immediate physiolog¬ 
ical sense of our own behavioi.il inconsistency, that is, into the con¬ 
flicting physiological patterns undeilying out own behavior-motiva¬ 
tions, individual ,md social. 

Proceeding along these lines, Bunow has made substantial head¬ 
way m observing and con elating the physiological alteiations con¬ 
comitant to disoi dered behavioi He has gathcicd evidence to show 
that, coincident with a patient’s division in feeling and thought, thcie 
lias occurred a division within his physiological lcaction-pattcins 
This division and delimitation of response is shown externally in the 
various symptomatic manifestations with which we are all famih.it 
—in conflict^ indecision, anxiety, tenseness of 1 espouse, stammeung, 
ritualistic behavioi, etc. This lack of unity and coordination in es¬ 
sential hcli.ivtoi-sj'stcms is not, howcvci, chaiactenstic alone of the 
neurotic peisonahty The author’s investigations show that ivheic 
the rcaction-avciagc of our oidinaiv social mtci relationships—the 
responses ive fondly call “normal”—is submitted to an inclusive 
analysis, theie is unquestioned evidence of imbalance and distortion 
within physiological patterns motivating the behavioi of the com¬ 
munity as a whole 

These phjdobiological investigations have centred specifically upon 
the process of attention as it 1 elates the organism to its environment 
They have differentiated two bioadly contesting types of attentions)! 
reaction and have established the phvsiological coriclates of these 
response-patterns The first is the usual pattern of attention with 
which we aie all familiar. It is essentially piojectivc in mechanism 
and is primarily associated with the use of the symbol 01 of language 
Where this form of attention is bound up with inter-individual 
interests and relationships, it lias been found that its piojccttve evalu¬ 
ations are in large measure coloiccl by moialistic connotations, that 
they me biased by anxious self-concern and othei egoistic behavioi- 
tiends which ale competitive and socially disaftcctive Di Burrow 
has referred to this type of the organism’s 1 espouse as “partitive,” 
and recent experiments show that it is characterized physiologically 
by small, rapid eye-movements, a rapid respirator\ rate, and general 
muscular hypci tension 

The contrasting nttcntional mode which Bunow calls "mtegial 
attention” or “cotention” represents, on the centraly, the oiganisin’s 
immediate response as a whole to the environmental situation This 
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throned If 11 "™* “ not f 10 J ectivc It w not primarily mediated 
t rougli the symbol oi though verbal mentation This mode of 

,Tr, 1S ft n f ° T CCUpied w,th exte rnalizcd images and inter- 
indmdual affects It is concomitant to physiologically iccogmzable 
tensions within the cephalic segment piecisely when these customary 
images and affects arc held in abeyance. Subjectively, cotention is 
accompanied by an absence of mental conlhct, of petty self-concern 
and individual compcft.vcncss. The organism cxpe.icnccs a sense of 
greater poise, of a laigei icscivou of inte.cst and motivation, and 

p'n m ,° rC C 7 pIcte ™PP0« with its physical and social ciivnonmcnt 
Physiologically, cotention is chaiacten/cd by a ma.kcd diminution in 

"T : «jd a gJCatly icduccd rate of respnation 

stimnenMl f ^ r r ^ook them has been the in- 

umcntal lecoidmg of modifications in other physiological systems 

C0,nc,dent w,t the mtluco,, „f core,non Thee ..Iteration, w’ll be 
fully described ... a ispoil winch D. Borrow ,s now piepnnnR in 
accordance with the statement at the close of his book 

I here .are other interesting foundations in The Btohgy of II,t- 
which I shall not attempt to covei m this .cv.ew 
Speafic chapteis in the book will make their special appeal to stu¬ 
dents in different fields of inquuy In Chapters II, VI, and XIII the 

svTtems'otr '7 COnsideulion of the P s vcholog,cal 

systems of Trend Jung, and Adlei, and the development of a new 

concept in legaid to the unpoitant theme of sexual repression Bur- 

lTw m ?T ZCS f f lat 111 / thC ncuiotIC ^dividual it is not the true 
lological drive of sex (an orgamsmic manifestation) that is re¬ 
pressed, hut the -individual's arbitrary and phantastic social images 

7 ‘? am r psychologist should find matciial of spcc.al 
mteiest to linn m Clmptc.s VI, VIII, and XI whole theic arc dis¬ 
cussions of the woik of Pavlov and his associates, and the linking 
BP of the phenomenon of the “experimental ncmosis,” as it ,s m- 
uiced in animals, with neuiotic manifestations occumng in m.ui 
ihe physiologist and the nemo-anatomist will find material of 
gieatci mteiest to then field m the discussion of the oigamsm’s total 
and partitive reaction-systems, and of the role of the symbol and of 
anguage in part.ahzmg man's b.onomic and social adaptation (diap¬ 
ers V, VI, and IX) In this connection Bui row diaws interesting 
analogies with Coghill's fundamental neuro-anatom,cal studies 
lie antluopologist and the sociologist will find stimulation in the 
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iactually new conception of the original natun of man’s canscious- 
ness anti of ioci<rli2ed institutions, while tlie educatoi will come upon 
numerous implications winch may, after caieful study, be earned 
ovci to his paiticular sphere of mtcicst l'maU\, the biologist should 
be especially intrigued by this study of human conflict because of 
the broad biological background and fiamc of reference which orient 
Di Hu now’s appioatli to the pioblem of human behavioi and 
its disorder. 

The criticism lias often been made that Dr Burrow's teiminology 
is difficult and Ins meaning not always easy to giasp There will 
undoubtedly be those who will feel theic is ground foi this ciiticism 
m the present volume I should like to remind the leadci, howevei, 
that the basis fiom which Burrow sets out entails a fundamentally 
altered bionomic orientation It has been necessary foi him not 
only to fashion new tools for investigating behavioi hut also winds, 
oi verbal tools, foi conveying Ins conceptions and findings After 
all, it is eaw enough to say something, and say it well, when one is 
only saving what lias been said thousands of times before It is a 
different matter where one is handling new concepts and necessarily 
requires new instalments with whuh to handle them In view of 
this circumstance, it should not seem surprising that these vcibal 
instalments aic as yet somewhat awkwaid and not as expeit and 
facile as they will undoubtedly tend to become tn futuic vcais It 
is the earnest hope of the leviewcr that m this piocess of refinement 
the teiminology will not lose ui pragmatic vitality and meaning 
Language, unlike any other form of tool, often suffcis through the 
piocess of being made facile and easy of operation A formulation 
fraught with deep significance can rn the course of this piocess be¬ 
come a glib formula conveying no mtiinsrc feeling oi meaning 
Words and pluases in their refinement have an only too frequent 
tendency to become mere vocalization divorced fiom the oigamsnr 
as a whole and the intrinsic meaning with which it has imbued them 
In conclusion, may I say that Dr Burrow’s thesis is not one 
that may be approached with timid, hesitant steps We live in a 
moment of significant revolutions in all fields Out vciy civilization 
stands at the cross-ioads Man can not proceed fujthci along the 
old, accustomed wavs He is at a definite impasse New outlooks, 
new foundations, new internal adjustments have ceased to be de¬ 
batable, they have become impelative In relinquishing the false 



hooks 


23} 

values of old habitu.it.,ms D, 13,„tou has pomted to new paths 
a,.cl coatubuttd s^mhcantl, to the undented,n fi of p.oblem, as 
yet unsolved, winch p.esses on man f.o.n all sules-thc p.oblem, 
namely, of mans own behavioi 
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the othci icfeinng to human psychology as "a study, fiist, of social 
behavioi with its vniious limited and specialized activities, and 
second, of those foims of behavior which can be abstiacted fiom it” 
(p 2, 3) Behavioi, it was explained, was the activity of the 
oigamsm-as-a-wholc In the course of 11 ycais Wheclei’s definition 
lias become moic specific as a descnption Thcic is no mention now 
of behavioi as such (and no attempt to define "behavioi”) An 
appaicntly bcttci chosen tcim, peisonali/v, appeals in the newci 
de/iiiition, and peisonahtv means "the total, Divinized behavioi- 
pattern of the individual” (p 69) 

Foi the piesent and in the immediate futuic psychology will be 
most concerned with the development of hasic ideas, fundamental 
concepts, and laws Latei in its histoiy piecise demonstiations of 
pi maples by means of accuintc and detailed expemnents mai be 
expected The general laws applying to psychology apply equally 
to all scientific blanches In Wheeler’s woids, "thcic ncvei lias been 
but one fundamental set of scientific laws of which specific piin- 
ciples in the different sciences aic special cases There is a set 
of logical constiucts m postulates which one can obtain fiom histoiy, 
and which, historically, have ncvei been exclusive piopcitv of one 
science hut common piopeity of all the sciences” (p. vn) Fuitlici, 
" . if psychology is ever to become a picdictwe science and an 
oidered body of knowledge at the same time, legitimate principles 
which transpose from one aiea in the science to anothei must be used 
and these will be the same principles which mtegiate the human 
organism with its environment” (p. vm) 

It is pointed out early in the discussion that psychology employs 
both scientific method and scientific laws and may, tlieicfoie, he 
thought of as a science. For Wheeler, scientific method involves both 
deduction (defined as "that piocess of leasonmg, with icspect to an 
ob'eivation, whcicby a gencial punciple is appicliendcd to which the 
observed fact is suboidinatc”) (p II), and tudiiciion (“repeating 
events oi obseivations under varying conditions”) (p 12) 

Three steps are involved in the utilization of scientific method 
(p 13-14), namely (/?) ‘‘the comprehension of laws oi principles 
while making casual observations,” {b) “the use of these laws in 
order to plan an cxpeiiment, devise apparatus, or to contiol condi¬ 
tions systematically” (verifying the law by checking it against meas¬ 
urements of the phenomena) ; and (c) on the basis of results thus 
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obtained, correction and lcfinement of the laws and i estatcmuit, if 
possible, in piecisc quantitative language It is impoitant that the 
psychologist appioach these stage*, in oidci Cate'ul attention must 
be given to the foundation of basic principles and Urns, these must 
be experimentally verified and tested, and final piincipics must evolve 
which aie capable of piecisc statement 

Piediction is thus an end of psychology 01 of any scientific cn- 
deavoi Since the ultimate test of a science is the extent to which 
its piedictions may be consulcicd to he lclmblc and valid, so the 
aim of the science of psycliologi is outlined by Whcelci is “to fui- 
thci the undcistanding of human natuie to the end that sueuttfn 
piedictions ton be made legaiding human bchavioi” (p 34) But 
piedictions mnv be made on diffcicnt levels, and disfavoi should not 
be confeticd upon any science because it is as ret immature and 
has not advanced to the most pi ease and quantitative stage Tlncc 
stages of piediction aie named and it is suggested that these must 
be at rived at in then respective oidci undci any set of conditions 
Stage One piedictions ait those which lefci to whcthci or not an 
event will otcui Tins involves “a gencial, undiftcicntiated, un¬ 
detailed comprehension of the whole of a total situation” (p 35) 
Stage Tzvo predictions indicate (lie ditei/ton of an event These 
often involve judgments simply of moic-tlun and less-than Stage 
Tluee piedictions foretell the event and its course in quantitative 
terms To illustiate with the example of a falling object, at the 
first level of prediction vve simply piedict that the object moves At 
llie second stage, wc aie able to predict that the object falls “down” 
not “up” At the thud stage we aie able to make piedictions as to 
wlieic a falling object will be at a ceitain point in space at each 
instant of time duimg its fall 

The piediction of events, whethci in physics, psychology, 01 anv 
other blanch of science may be made in light of ceitain gcncial laws 
The veiy general piedictions at Stage One aie made with the aid 
of knowledge of such laws as the Law of Field Piopeities and the 
Laiu of Fete) mined Activity Wheclei states the Law of Field 
Pi opei ties as “ wholes exist in then own light ovci and above 
the paits 01 ingredients fiam winch, tlnough closure, 1 they were 

’Closure—the rcoigani/ation of parts or ingredients, icsiilting in emer¬ 
gence of a new and single whole Thus, hvdiogen and oxjgtn, two gases, 
combine to form watci, a liquid with properties dilfeimg fiom the ongiml 
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formed" (p. 26) Accoiding to the Law of Determined Activity, 
“the whole legulatcs the activities of its paits, or, the whole condi¬ 
tions the activities of its patts” (p 26) 

Tiic moic exact Stage Two and Stage Three predictions depend 
upon the uniqueness (and lccognition of that uniqueness) of a given 
event relative to a set of conditions. (“An event is the lcsult of a 
whole set of conditions. A given set of these conditions 
determines the events uniquely” (p 38) Stage Two and Stage 
Three piedictions arc made possible thiough knowledge of the oper¬ 
ation of the Law of Least Action "When action is defined in units 
of encigv multiplied by units of time, movement occurs from one 
position to anothei, over the shot test possible path” (p 40) 

“ unilci a given set of conditions only one course of action will 
occur, only one ptoccss of change will take place, only one path 
will be fallowed" (p. 54) (The existence of a goal and the carry¬ 
ing out of goal activities are thus implied by the Law of Least 
Action.) 

In all, no less than 18 laws aic stated which form the giound- 
woik foi the explanations given of various psychological phenomena 
and piocesscs. In addition to the Lour of Field Properties, the Law 
of Deter mined Activity, tile Law of Least Action, and the Law of 
Closure (alleady stated), the following piinciples aie necessary to 
the system here picsented: 

Law of Derived Prope>ties -—“The piopcrticS of the pans aie 
deuved from the wholes of which they are members" (p 28) 

Law of Individuation —"Parts coine into existence thiough a 
division process that can be railed individuation" {p 28, 29). 

Law of Action and Reaction —"A cause rould not produce an 
effect if the effect were a passive victim of the cause The effect 
must be a cause at the same time the cause is a cause 
reaction is the icsiilt of ‘initiative 1 both on the side of (he cause 
and on the side of the effect" (p 71). 

Law of MaM/num IP oik —"For any given set of conditions 
all the available potential energy of the whole will be expended 
in the course of maintaining a condition of equilibrium or bal¬ 
ance, le, in preseiving its status quo” (p 10+). (The Laws 


ingredients The Law of Closure states, "those forms and shapes of things, 
or those patterns, will be assumed that undci the existing conditions are 
the easiest to maintain, that is, require the least expenditure of energy per 
unit of time" (p 56). 
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of Least Action and Maximum Woik are considered supple¬ 
mental}* laws,) 

Law of hmcasing Etictgy (subsidiary principle under Law 
of Manmnm fPoik) —“The nearer a moving object is to its 
goal the more kinetic energy it has with vhich to work” (p. 
139) (Similar to Acceleration Law in physics,) 

Law of 7 ransposit\ou —"Wholes can be preserved while their 
parts change" (p 187) (A case of conservation ) 

Law of Coiififfut ation —"A system of energy responds as a 
whole to a multitude of simultaneous disturbances, and to each 
disturbance in its relation to otlieis" (p 188) 

Law of Rccipi ocal Change —"With maximum likeness of 
structiuc within the whole thetc goes maximum unlikeness and 
independence of activity of the parts” (p 233) As parts be¬ 
come diffeicntiated and specialized, making for maximum tin- 
likeness of stiuclnre within the whole, tnci eased interdepend¬ 
ence of the pans results 

Law of Pci manatee —No special definition is given of tins 
principle, apparently it is assumed to be self-explanatory. By 
inference it stems io state simply that, other tilings being equal, 
an event (response) will tend to be repented under similar 
conditions (p 217) 

Law Pa laming to Goal —"Whatever object nr situation at 
the time relieves the most tension, or best balances the ten¬ 
sions, (it) is the goal which directs the organism's activities” 
(p 217) 

Law of New Insight (a law of perception or observation) — 
"Within the limits of an organism’s mental development, a 
sudden change in the situation demands new insight and com¬ 
mands its behavior above all else at the time” (p 281) 

La io of Ohsavalion Range (,\ law of perception or observa¬ 
tion)—"The degree to which an experience is differentiated 
into discriminations of a refined character is proportional to 
the size of the held which the observation covers” (p 28+) 
Law of Field Genesis (a law of perception or observation) — 
Objects nre perceived as evolving wholes so that later percep¬ 
tion yields moie details find properties, each part being differ¬ 
entiated in relation to the whole (p 298) 

Law of Quanta (a law of peiception or observation)—“The 
responding system (organism), in terms of Us behavior towaid 
the impinging system (stimuli), structures it, or divides it up, 
into quanta, which are the sums or increments to which it is 
responding” (p 320) (This is something of an adaptation 
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from physics which seems convenient It explains that in ob¬ 
servation "wholes” ina> be obscured, 01 may not be immediately 
discerned, while quanta, oi pa its, of a situation may be per¬ 
ceived due to the discicpancies in the degiccs of differentiation 
between the two systems (organisms and stimuli) impinging 
on one another ) 

The “ Organ ismic Laws’’ stated out of their context may give the 
casual reader some difficulty as to then undcistaiidmg and applica¬ 
tions, It is pcitinent to indicate the manner in which the authoi has, 
in The Science of Psychology , summauzcd certain psychological 
piocesscs in teims of the laws set foith 

Lcaimng is described as “a giowth and discovciy pioccss, expicss- 
ing itself on the one hand in insight 2 into new situations, and on 
the othci hand in the making of new musculai coordinations” 
(p. 270) Nine laws aie applied in describing and suinmai using the 
learning pioccss 

(1) Lcaimng involves undeisanding of the new pioblem 
as a whole Insight is tile field piofierty of the lesponse (Law 
of Field Pi opt i ies ) 

(2) "The Icarnei acqunes control ot his responses, in the 
learning process, uiulei the law of Detamined Activity" (p 
271) 

(3) Details have meaning and purpose derived from then 
position in the whole (Lam of Derived Pi opeities), and unless 
this meaning is discovered learning will not take place 

(+) “Goals aie essential for learning, and that course 
toward the goal will be pursued which requires the least ex¬ 
penditure of energy pei unit of time” (p 272) (Law of Least 
lelion, also, Law Pei taming to Goal) 

(5) Motivational lesponses of the oigiumm (mcieasmg the 
amount of energy available foi woik), and the lesistance of 
habits to change aie examples of the Lain of Maximum H'otk 

(6) In efficient learning, each detail is learned in its iela¬ 
tion to othci details (Law of Configui alion) 

(7) “The learning process begins in a geneial and vague 

“Insight—"n grasp oi untlcistanding of a new situation without (picvious) 
experience in that situation” (p 191) Thiec culena of insight aie listed 
(1) modifiability of behavioi, resulting in concct responses lo new situa¬ 
tions the fiist tune, (2) Ironsposntiiltty of the general piofcitics of the 
n’Sponse from one problem to another, (3) configui a l tonal chaiaitei of 
response, ie, a lesponse which is made to a total pattern of stimuli 
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ri asp of a problem situation as a whole"—specialization fol¬ 
lows as parts become diffeientintcd from the whole (p 273) 

(Lav. of Individual ton ) 

(8) Hit tin pi edict ability of early responses and later pre¬ 
dictability is an example of rtupiocal change as structural 
homogeneity of the whole gives way to heterogeneity of be¬ 
havior (Lai l of Ren pi oca! Change) 

(9) 1 he nearer the goal of learning is approached, the 
inoie energy is available for exertion in icaching or attaining 
the goal (Lam of Increasing Lnergy) 

“Personality,” accoiding to Wheclci, “is the total oigamml bc- 
h.mor-pattein of the individual. It is the whole pci son, as seen 
behaving from a psychological point of view in .ill kinds of situations’' 
(p. 69) Oiganibinic laws apply to the topic of pcisonalitv as follows: 

(1) Pcisonalitv "is a field piofeity of the tol.il, organized 
beliavioi pattern and is ovcr-suinm.itne in chaiactei" (p 91) 

(Law of Field Pmpnties ) 

(2) "The pcisonnhty is an energy system (tl) duetts 
its specific responses and adjustments under the Lam of Drtri- 
mined Activity'’ (p 92) 

(3) "The personality of the Jndividu.il differentiates fimn, 
and within, a vaiicty of overlapping social wholes Law of 
In dividual ion" (p 92) 

(4) "Personality is the lesult of a growth process in which 
experiences, habits leaction tendencies ilosc into a unitaiy, 
single, and complex pattern" (p 92) (Law of Closure ) 

(5) Personalities ut action in various situations follow the 
Law of Least Action 

(6) Personality develops as the organism and environment 
interact (Law of A it ton and Reaction) 

Not only do oigaiusmtc laws apply to the learning bchavioi of 
the otganism and to pcisonnlity, blit they may he employed m an 
explanation of the ncivous system in its relation to behavior as well 
Foi example it is maintained (pp 412-416) 

(1) The development and functioning of the nervous system 
(and the cnlne ncuro-muscular system) is in accord with The 
Law of Field P/oprilics (Coghill, Lashley) 

(2) Physiological gradients condition the position, dnection, 
and extent of growth in different parts of the nervous system 
and the organism (Laic of Dt lc) mined Activity) 
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(3) Functions of parts of the nervous system are dcuved 
fiom the position of the parts in the whole {Law of Derived 
Propel hes), 

(+) Development of the emluyo and of the neivous system, 
and development of functions in the emtex, follow the Law oj 
Individuation 

(5) The Law of Least Action supplements the Law of Indi¬ 
viduation in explaining how specialization of function in the 
cortex takes place 

(6) All or nolle activity of the nerve impulse is an example 
of the Law of Maximum Woih 

Similarly, perception makes use of the Low of Field Piopcuies, 
the Law of Deiived Piopcities, the Lmu of Delemwied Aclivilv, 
the Law of Individ nation, the Law of Field Genesis, the Law of 
Least Action , the Law of Maximum IF oik, and the Law of Con¬ 
figuration 

The foregoing illustrations piovidc a lcpresentativc sampling of the 
mannci in which vaiious psychological topics aie systematically pie- 
sented and desciibcd. Them would appeal to be little value m 
attempting to point out the shoitconiings of the system set foith. 
Doth sides of the questions taiscd arc well known to pioponents and 
opponents alike. A sympathetic teadci will find much iri which to 
lejoicc as he icvicws this highly organized discussion of psychology 
One who is less friendly to Gestalt thcoiv will find loopholes and 
weak points ft remains, howevei, to be said that the treatment has 
been vciy painstakingly developed and the basic point of view has 
been kept in mind at most times. The covciage of matcii.il is lcpie- 
sentativc and is generally satisfactory. 

Approximately four-fifths as much space is given to tcxtu.il m,iteii.il 
in the 1940 edition ax in that of 1929 of the Science of Psychology 
The propoitionatc balance between the majoi topics in the two edi- 

' TABLE t 

Pages of matei in I in percent 
1929 1940 


Observational behavior 

22 0 

21 1 

Learning behavior 

1(17 

16 3 

Intelligent hehawoi 

13 3 

13 7 

Emotional behavior 

15 6 

13 2 

Nervous system tu relation to hehavtoi 

11 2 

13 2 
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ttons is about the same This may be seen readily ftom the compari¬ 
sons in Table 1 

These topics make up 11 of the 14 chapteis of the 1940 edition 
Nincty-foui pages, oi appioximately 22 per cent of the text, me given 
to tluee additional chapters dealing with mtioductoiv mate lulls, 
social behavioi, and peisonalitv 

The style emplovcd by the authoi is, foi the mosL part, loadable 
and convincing The typology is satisfactory except that theie may 
have been too extiavagant a use of italics A list of rcfciences and 
questions foi discussion, included .it the end of each chapter, pi ovule 
useful study aids In gcncinl, it is the ic\leaver's belief that the vol¬ 
ume maiks an advance m the development of Wheclet\ viewpoint 
as ongmallv set faith in the 1929 edition of The Sucme of Psychol¬ 
ogy The accumulation of psychological data will, after all, put to 
test tlie pimciplcs and laws laid down bv ant systematicei It is 
through such pioposals and then acceptance oi disuitl aftci attempted 
cl a i location that piogiess in am field is made 

Cooper "live Test Setvue 
75 Amsterdam Avenue 
Nero Yor k City 
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STRANGERS AND FRIENDS AS COMPETITORS AND 
CO-OPERATORS* 1 

Institute of Child IV elf arc, Umveuity of Minnesota 


Alice Jane Philp 


A Introduction 

In an attempt to mtegiate the voluminous litetature in the social 
sciences on competition and coopeiation May and Doob (4) pose 
four summarizing questions («) Why do individuals compete or 
coopciate? (b) For what things do they compete oi coopeiatc? 
(c) With what pcisons do they cooperate at all^ or compete lather 
than cooperate, or cooperate rather than compete? (el) In what man- 
nci do they compete or coopeiatc? 

Out purpose was to compaie kindcrgaitcn childlen paued with 
strangers and with friends at competitive and cooperative tasks. 
This is one aspect of the third question asked by May and Doob (4). 

Very few attempts have been made to study with what persons 
others will compete or cooperate. However, those previous inves¬ 
tigations which have been made suggest that an optimum "degree of 
likeness” exists between competitors or cooperators For example 
Rubier (5) found that babies aged 4-22 months do not compete 
with each othei foi a toy if the difference in their age exceeds two 
and one-half months. According to Von Bracken (6) fiaternal 
twins were less apt to compete than identical twins on tasks m 
which each knew the others skill (Flic skills of fiatcinal twins, 
of coin sc, weic less alike than those of identical twins ) Marie 
Eos (1) studied the collaboration” (cooperation icqunmg an ex¬ 
change of ideas) of pans of clnldicn aged 6-9 and 11-13 on picture 
matching tasks She concluded that the intimacy of the children 
as friends oi playmates did not affect the quality of their work 
although a "too lively peisonal interest of the clnldicn in each other 
was a stumbling block in the way of fiuitful work being done 
together ” 

There seem to be three interweaving factors, then, determining 


^Indorsed foi publication by Florence L 
the Editorial Office oil August 16, 1939 
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with whom people will as a rule compete or cooperate: (<i) The 
likenesses of the individuals, (£) their knowledge of each others 
skills, and (c) the general conditions under which competition and 
cooperation occur. 

May and Doob (4), in fact, suggest two "levels” on which all 
competitive and cooperative behaviot can be studied The "social" 
or "objective” plane may be used when groups of individuals are 
being investigated. The elements, then, arc the "rules, goals, persons 
and performances." When a few individuals arc being studied 
"relatively thoioughly” thetr competitive and cooperative behavior 
may be described in terms of their "discrepancies (between aspiration 
and achievement), knowledge, attitudes, and skins" The "levels” 
depend upon each other and upon the time (genetic) element This 
study, then, takes place on their "objective level” and vanes the 
"peison” element. 

B. Subjects 

In this investigation 18 kindergarten children and six children of 
the same age strange to the kindergarten gioup scivcd as subjects 
(Table 1). These 24 children were a very select socio-economic 
sample. 

TABLE 1 

Aces and IQ's of Subjects 



No 

boys 

No 

girls 

Median 

W* 

Range 
of IQ 

Median 

age** 

Range 
of age 

Kindergarten 

8 

10 

12 + 

100 to 156 

5-1 

4-6 to 6- 0 

"StrAngers" 

m 



17 to 135 

5-1 

4-5 to 5-11 

Total 


Sol 


87 to 156 


4-5 to 6- 0 


*Ncw Revision of the Stonford-Bmet administered in 1937-1938. 
''’Age computed from April 1, 1938, center of testing period. 


C, Procedure 

Tile children were paired on five task-situations all of which 
involved dtopping marbles into boxes through small holes Two 
tasks were “competitive” (work done on individual boxes to win a 
paper cut-out), two were "cooperative" (work done on a single 
enlarged duplicate of the "competitive” tasks to win cut-outs for 
both members of the pair if the gioup output was sufficient). One 
of each type was a steady box on a table (simple), and one of each 
a box dangling on strings from a scale (moie intiicate) One othei 
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task required the help of the partner for individual performance 
(box on a balance pulled down to the child’s level by a string). 

Subjects were first tested alone twice, without rewards Each 
child was then tested once with a “strangei,” and once with a “pre¬ 
ferred" kindeigaiten child (a child he picked out of the kinder¬ 
garten gioup to play games with him). The majority of the subjects, 
tlicrcfoic, also served once as a “chosen” child (Table 2). 


TABLE 2 

DismunxmoN of PacraRimcH3 


No of 
kindergai ten 
chi Id v en 

Not chosen 

3 

Chosen once 

12 

Chosen twice 

2 

Chosen three times 

1 

Total 

18 


On the aveiage, then, each kindergarten child participated three 
times in the main part of the experiment, once with a “stranger,” 
once with a child he chose, and once as a chosen child To equate 
practice effect of the two gioups, “strangers” also participated on 
the average of three tunes each Furthermoie, each time an unlike 
sex pairing appealed in the “prefcience” giouping one was arranged 
as well among the "stranger” pairings 

An attempt was made to equate the numbei of initial testings 
for tile "strangci” and "prefcience” pairings Tins was only appiox- 
imated, however (Table 3) 

TABLE 1 


Triai Order 

FRPQUrNCY FOR 

Each Type oi 

Pairing 

Trial order 

‘'Strangci" 

"Preference’' 

"Chosen" 

1 

7 

6 

5 

2 

10 

5 

J 

3 

l 

6 

7 

•V 



S 

5 


I 


Average trial order 

1 67 

2 17 

244 


At the end of a test penod each member of the pan was asked 
which task (the “competitive” or the “cooperative”) he would like to 
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repeat. Each child’s general mode of response during all the tasks 
was ltcorded As the maiblcs given to each child had been of the 
same color marble throughout the entire test period, the number of 
marbles lie diopped on the floor could be counted. 

D. Results 

1 Conipatison of Mean Scoies and J' (inability of "Strangei“ and 
,r Pi eferejice” Pairings 

From Table 4 it is evident that the mean scores and variability of 


TABLE 4 

Criticai Ratios between Mean Pirformances with Different Conditions 

of Pairings 


Task 

Means 

W/'w 

of means Sigmas 

Diff /<r dlff 

of sigmas 

r’s 

Number of marbles put tu box during 30 seconds 



Simple 

“ competitive“ 



“Stranger" pairings 

2183 

4,10 





2 + 

l 38 

35il4 

“Preference" pairings 

21 50 

S 36 




Simple 

* cooperative 



“Stranger” pairings 

18 00 

3 23 





69 

71 

Hi.15 

"Preference" pairings 

18 78 

3 77 




Time in seconds to put 15 marbles in box 
More min cafe "competitive” 

“Stranger 1 ' pairings 40 72 7 72 

.12 .08 S5i.ll 

“Pieference” pairings 40 94 7 62 


“Strangei” paiiings 

More mm cate "iooperativc“ 



48 00 

1080 




16 


.03 

14±1S 

“Preference" pah mgs 

49 28 

10 72 


“Stranger" pairings 

"Helpfulness’' 




3S 06 

7,4D 




2 52 


2 50 

41± 13 

"Preference" pairings 

4216 

12.10 


the two types of panings for the kindcigaiten children differ very 
little on any task except "helpful” cooperativencss (Figure 1). 
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miopia 

"Coop#tIt1vs" 

Task 



Slcpls 

Cooper* tI ts" 
Task 



' .1 ’ 

"nlr* s 


□ : 

"Profsrsnoa" 

Fairings 



FIGURE 1 

Comparison or Mean Performance of “Stranger" and “Preference" 

Pairings 


2 Coneiattons Between Patinas' Scores 

Pcaisonian ; s between p.utncis’ scoics on each task were computed 
for the "strangci” panings and the "piefcrcncc” panings (Table 5) 
The corielations were all low foi the "strangci” p, ill mgs, but on 
both of the moie mtneate tables (scales) the scores of the "preference” 
partners correlated 73± 08 and 74di 07 

3. Correlations of Best ”Alone” Scores with the "Stranger" and 
"Pr efetence" Scores 

When semes on the tasks duung the “stranger” and "prefciencc” 
panings were conclated with the best "alone’' scores on each task, 
on the ‘'competitive’ tasks "stianger” scores correlated moic highly 
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TABLE 5 

Correlations between Partners' Scores * 1 


Tasks 

"Stranger” ‘ 

panings 

'Preference 
pan mgs 

All 

partners* 

Simple “competitive" 

Simple "cooperative’' 

More intricate ‘'competitive’ 1 
More intricate "cooperative” 
"Helpfulness” 

29* 15 
— 10* 16 

30* 13 

29* 15 
— 41* 13 

05± 16 

22 * 16 

73*.08 

74* 07 

20 * 15 

03* 11 
18* 11 
.2 6± 11 
55* OS 
—.03± 11 

KfTcinrr (0.\ ff 

mmda r - SA ' y 

_ /it 51 for nhtninmir thp Pr\r. 


N 

/ 



relation between interchangeable variables, a 3 was computed from 2 N 
measurements, 

TABLE 6 

Correlations of Best "Alone" Scores with tiir "Stranger" and with 
"PRErERCNCE" SCORES ON EACH TASK. (# = IS) 


Task 

"Stranger” f ’* 

"Preference 1 

Simple "competitive'’ 

86*04 

•60± 10 

Simple “coopeialive” 

54* 11 

54*11 

More intricate "competitive 11 

.78* 06 

68 ± 08 

More intricate "cooperative'' 

43* 13 

50* 12 

"Helpfulness" 

38*.14 

60 * 10 


with the "alone” scores than did the ‘'piefcrence” scoies (Table 6). 

4. Matbles, Diopped Duting the Expetmenial Peuod 

Comparing the two types of pairings again, many more marbles 
were dropped during the "preference” gionpings than during the 
“stranger” ones (Table 7) 

5. General Response 

There was a very noticeable difteience between the types of 
response noted by the experimenter during the “picfcrence” and 
"strangei” pairings (Figure 2). “Stiangci” pairs were on the 
whole quiet and ‘'preference” pairs, noisy and talkative 

6. Choice Question 

When the child ten were asked if they would rather play with 
the "big” scales (“cooperative”) / or the "little” scales ("competi¬ 
tive”) again, "strangei” pairings chose the "competitive” task moie 
frequently and “preference” pairings the "cooperative” task more 
often (Figure 3) 



ALICE TANK PHILP 


255 



Stranger Ktndargartan "praferaiios "Chossn ' 1 
Children "strangor* Pairings Pairings 
Pairings 



Noisy 
Tolkatlva 
Bshavlor 


FIGURE 2 
GENERAL RESPONSE 



FIGURE 3 


Choice Question 


TABLE 7 

Mardies Dropped During Expfrimbntai Ppriod 


Pairing 

Mean Na 
marbles 

Sigma 

r 

DifJ in 
means 


“Piefcrence" 

"Stranger” 

12 99 

4 56 

15 84 

4 34 

22± IS 

8 43 

2 18 


E Discussion 

These results seem to indicate that tvlnlc no differences exist 
in mean performance or range of performance between pairings of 
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“stiangei” and “picfcircd" kindeigaiten childicn either at "competi¬ 
tive” oi “cooperative" tasks, nevertheless the quality of the response 
during the two types of pamngs is very diftetent Children are 
moic quiet when competing ot cooperating with stiangcis, they 
drop fewet maibles on the floor, they choose more frequently to 
repeat the “competitive 1 ' task, their scoies arc less influenced bv 
the pcrfoimancc of then paitneis, and they pet form moic as they 
do when they ate wot king .alone Wli.it can we infer fiom these 
results about a child's attitudes toward children like himself but 
stiange to him as competitors and coopeiators ? 

Fust, what might be the nature ot the sttangci-stianger and 
picferuncc-chosen relationships? (Table 8) 


TABLE S 

N vtuiu- or Two Types or Pairings 




“Pi cfci eiure” 

“Sti anger” 

1 

Knowledge of paiticulai skills 

l) 

0 

2 

Knowledge of gtncial skills 

+ 

0 

3 

Likeness—age bnckgioimd, IQ 

+ 

+ 

4 

Friendliness 

+ 

0 


Second, what possible explanations exist foi the similantv in 
mean pcifoimance of the two types of pamngs ? 

1. Perhaps the children did not compichend the “competitive" 
oi “cooperative" situations, that rs, perhaps in both cases the sub¬ 
jects weie merely oriented to the task of putting maibles in boxes 
lather than towaid the goal of winning a cut-out Gieenbeig (3) 
has shown, howcvei, that before the age of six, 90 pci cent of 
children show competitive bchavioi This fust explanation then, 
seems unlikely. 

2 On the other hand, a “pinsiological limit” of pcifoimance at 
these simple tasks may have been reached so that met eased motiva¬ 
tion, had it existed, could not have been lueasuied by mean scote. 
This, too, is unlikely, since we find that picfcired paitneis have 
influenced each others’ scoies air several tasks, something that would 
have been impossible had such a limit been reached 

3. The scoies were measurements of speed and accumcy com¬ 
bined Perhaps difference-* would havt cmcigcd had cithci speed 
oi accuracy alone been used as the cutciion, oi if we had used 
pcrsistcncc-tiine as Wolf (7) did The excitement so noticeable 
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in the “piefciencc” pai tings suggests that speed of woik incieased, 
but accuiacv decicased in companxon with the “stiangei” gioupmgs. 

The thud question posed by our Jesuits concerns the natuie of 
a five-yeai-old child’s lesponsc to a strangei "1'hcic seem to he thice 
possible types of attitudes, the negative (ftaiful m hostile), the 
neutial, and the positive (immediate friendship) We had no 
evidence of the eMStence of a “negative” attitude—pci haps this is 
icserxcd foi individuals vciy unlike each othei m age (size) 01 
backgiouiHl (social status 01 race) While thcic vveic scvcial in¬ 
stances of immediate friendliness among the “stiangei” pan mgs, 
the majontv of pails seemed to have a neutial attitude townw! each 
othei The stiangei s tieated one anothci much as if the othei pci son 
didn t exist somewhat as a child would ticat any inanimate object, 
behaving as if he weic alone Docs this mean that five-ye.u-old 
cluldtcn do not yet piojcct sociability to an unknown individual men 
though that peison is like themselves? 

Foi a complete answci to the question wc posed at the beginning 
of this study we need alternately to v.uy May and Doob’s (4) 
elements on each level" and v«uv tun fout points mentioned in 
Table 8 ^ Pci haps then we would be in a posttion to pi edict a given 
individuals social’ i espouse when faced with a competitive oi 
coopci.itivc situation involving ccit.un catcgoncs of people 


F. Conclusion 

When kmdcigaiten childien aic p.uicd at maiblc-di opping tasks 
with stiangeis and fnends as competitor and cooperatois, the type 
of painng docs not influence the mean efficiency oi the vauabditv 
of pcifoimance at these tasks, but docs aflect the quality of the 
iespouse, stiangei pans being quiet, piefeience p,tilings nois\ and 
excited 
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THE DRAWING ABILITY OF MENTALLY RETARDED 
CHILDREN* 

Dcpaitmenl of Psychology, American International College 


Dorothy Tilden Spolri. 1 


A. Introduction 

This investigation of the d tawing •ihility of ictardcd children was 
can iccl on for thice years in a special class of a city school system 
Nine children wcic available all tlnce years, the rest were available 
foi only one of the years with the exception of four children who 
were available duung the hist and second years hut not the third. 
During the whole period there were 30 different childien in the 
group 

The range of IQ was from 42 to 98, the range of chronological 
age from seven to fourteen, of mental age from 3-1 to 9-6 Nine 
weie definitely feeble-minded, having an intelligence quotient of 70 
or less; 14 were borderline with an intelligence quotient between 
71 and 80; three were dull or dull normal, and for foui the IQ 
was not available 

There were a total of 418 drawings fiom the retarded children, 
the type of drawing to be hereinafter described in the various sec¬ 
tions of the studv There were also obtained 56 drawings from nor¬ 
mal children who were matched by mental age with six of the re¬ 
tarded children. The drawings were secured during the school years 
of 1936-1937, 1937-1938, and 1938-1939 

The purpose of the investigation was to study the developmental 
tendencies in the drawings of rctaided children, to compare their 
pcifoimancc with that of normal children of like mental age, and to 
determine if there are specific items which distinguish the woik of 
the retarded child 

The liteiature on this subject shows a certain amount of over¬ 
lapping among the charactenstics rcpoited as distinguishing the 

*Recciveil in the Editorial Office on August 17, 1939, 

The author wishes to thank Miss Lama Barker of Miss Barker's School, 
Springfield, Massachusetts, for furnishing the normal children for this study, 
and also the school depnitment of the Springfield Public Schools in particular 
Mr, Frank Doane, and Miss Minnie Esterbrooks 
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drawings of subnoiin.il and abnoimal child ten As can be seen m 
Table 1 five items aie repotted as charactenstics of both sub- and 
abnormality 

Having collected the items that aie thought to cliaractciiic the 
drawings of rctaided children, the thawings in this study weic 
analyzed to see to what extent these items weic prevalent in them 
The diawings analyzed wcie those sccuicd in situations where the 
childien wcie illustiating stories, diawing from fice choice, or 
diawing a definite subject (“what you did yestcidav,” 01 "the picnic 
last week," etc ) Foui of the items will be discussed separately, 
the othci eight appear in Table 2 with the pci cent of diawings 
showing that item. 

TABLE 2 

Per Cent or Drawings Showing Items Inimcativi or Subnorwai uy 


Item 

Feeble 
minded (75 
drawings) 

Borderline 
under ten years 
of age f85 
drawings) 

Border¬ 
line o\er 
ten yenrs 
of age (65 
drawings) 

Normal (31 
drawings) 

Absence of 
hum mis 

14 7# 

5% 

12 % 

45% 

Arms shoit In 
piopcrtion 

26 7# 

38% 

25% 

6 4% 

Automatism 

24% 

14% 

8 % 

3% 

Cliche in whole or 
part of di awing 

25,2# 

16% 

11 % 

none 

Flight of ideas 

6 % 

4% 

3% 

none 

Geoineti ic form 9 
(without 
meaning) 

18% 

11 % 

none 

none 

Incoherence 

28% 

12 % 

8 % 

22 % 

Meticulous 
wort manslun 

33 3% 

37% 

r>5% 

9% 


From the percentages shown in Table 2 one would tend to con¬ 
clude that piobably the items “absence of humans” and “mcohci- 
ence” are indicative of immatimtv lathci than subnoimality, since 
they aie found in equal or larger degice among the normal child icn 
“Flight of ideas” is found in so small a percentage of diawings that 
it cannot he said to be substantiated as a cliaiactcristic item, ut its 
higher peiccntage among the feebleminded than the boideilinc tends 
to uphold its inclusion as an item chnractciwmg suhnormahtv 
“Geometiic foims" was found m the feebleminded and one of the 
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borderline groups, this item however was found in a small percentage 
of cases, anti possibly results from the inclusion of abnoimal chil¬ 
dren in the gioup. (The writer is studying in another connection 
the drawings of an abnormal child, which, among othci items, show 
the presence of “geometric forms” to a very marked degree.) The 
other items: “arms short in proportion,” “automatism,” "cliches," 
and “meticulous woikmanship” weie found in this study to be char¬ 
acteristic of the woik of this particulai group of retaided children 

Four othci items icmain to be discussed which were not included 
in Table 2 although they aie listed in Table 1 as indicative of sub- 
normality. “Woik comparable to that of voungei normal children” 
was found to be true, although the age of the younger children is 
not consistent This is discussed in moie detail later in the paper. 
Second, “evolution to various stages slow” as icported by Houma 
seems to be true since none of the children had progressed to any 
but the lowest stages of peispcctive, motion, etc Thiid, “regression 
to inferior stages” did not show in the work of these childien, 
tables furthci on in the paper show a slight but steady progress, 
Lastly the item “primitive and mature elements combined,” was 
not found in any of the drawings, although it is piesent to a marked 
degree in the drawings of the abnormal child mentioned above 

It seems to the writei that this is a field in which much further 
work should be done, establishing fuitiler characteristics for the 
drawings of the subnormal and confirming those characteristics 
which have been noted. 

B. Quantitative Study of the Drawings 

The drawings of those children who wcie available for all thiec 
years of the study wei c scored, with the exception of the drawings 
which weic copies of pictures and the Goodenough test, using the 
McCarty (6) scales for sconng houses and composition, and the 
Goodenough test (3) items for scoring the human figures The 
Goodenough test is not wholly applicable since the situation is not 
cognate, but it offeis a moie exact measure than the McCarty scale 
for human figures This combination of three scores foi each diaw¬ 
ing seemed more accurate than the use of the Thorndike scale The 
scores were then averaged and are presented in Tables 3, 4, and 5. 
Table 3 includes all the children available the fiist yeai; Table 4 
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TABLE 3 


Average Scores First Year of Study 



Average Average 

Scoil on 

Store on 

Score on 


CA 


MA 


houses 

composition 

men 

Group A . 

{2+ drawings) 
Group U 

8-5 


4-11 


9 0 (4) 

8 1 (5) 

5-5 

(38 diawings) 
Group C 

8-5 


6-4 


11 8 (6) 

104 (6) 

6-0 

(30 drawings) 
Group D 

12-9 


9-2 


15 7 (9) 

165 (9) 

7-6 

(18 diawings) 

7-5 


6-8 


13 7 (8) 

110 (6) 

6-2 




TABLE 4 



Average Scores for Those Remaining Second 

Year o* Studv 


Average Avciage Score on 

Scoie on 

Stoie oil 


Year 

CA 


MA 

houses 

composition men 

Group A ‘ 

I 

8-5 


4-11 

9 0 (4) 

SI (5) 

5-5 

(10 drawings) 

II 

8-11 

5-2 

112 (5) 

S4 (5) 

5-9 

Gioup B 

I 

8-5 


6-4 

118 (6) 

10 4 (6) 

6-0 

(19 drawings) 

II 

8-11 

6-8 

16 5 (9) 

11 4 (6) 

6-3 

Group C 

I 

11-7 


8-10 

17,8 (9) 

15 9 (9) 

6-10 

(8 drawings) 

II 

12-1 


9-3 

156 (9) 

11 8 (7) 

7-6 

Group D‘ 

I 

7-9 


rSl 

14 9 (9) 

11 6 (6) 

6-1 

(7 diawings) 

II 

8-3 


SI 

142 (9) 

97 (6) 

6-11 




TABLE 

5 



Averace Scores for Those Availaoie Ail Tjirpe Years of Study 


Average Average Score on 

Score on 

Score on 


Year 

CA 


MA 

Houses 

composition men 

Group A 

I 

7-11 


4-10 

10 8 (5) 

8 9 (6) 

5-8 

(13 diawings) 

II 

8-5 


5-1 

12 5 (6) 

8 7 (6) 

6-2 

III 

9-8 


5-10 

14 5 (9) 

11 8 (7) 

7-0 

Group B. 

I 

8-2 


6-1 

12 8 (6) 

10 0 (6) 

6-0 

(24 diawings) 

II 

8-8 


6-5 

16 3 (9) 

11 9 (7) 

6-2 

III 

9-11 


7-4 

16 1 (9) 

12 7 (8) 

6-11 

Group C 








none remain 






9 1 (6) 


Group D 

I 

7-6 


6-8 

16 (9) 

6-4 

(6 drawings) 

II 

8-0 


7-1 

13,9 (9) 

9 5 (6) 

6-3 

III 

9-3 


8-3 

15.1 (9) 

13 1 (9) 

7-6 


the childien available both the first and second year, and Tabic 5 
the children available all three years 

For purposes of comparison the children weie divided into four 
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gioups Gioup A, feeble-minded with IQ 70 oi less; Group Dj 
boiderlme with IQ of 71-80 and chionological age undet 10, Gioup 
C, bordcilme with chronological age ovci 10, and Gioup D the few 
dull oi dull-noimal who were m the class XJndei the aveiage scores 
on Houses and on Composition the numbei in paienthesis is the ago 
level as neaity as it can be deteimired fiom the medians given by 
McCarty (3) 

The trends shown in Tables 3, 4, and 5 seem quite definite 
and surprisingly consistent. Foi the feeble-minded and boideilinc- 
undcr-10 groups (A and li) there sue consistent advances with 
each year of the study with the exception of one or two slight ic- 
gressions in scoic on houses oi composition but giving the same year 
scoic The fceblc-muuled gioup scoie dcfimtelv in advance of then 
mental age, the bordcilinc group (under 10) at about their mental 
age; these results hold foi all tlnce types of scoic on each drawing. 

The bordcilme group (over 10) (6’) shows a diffeicnt tiend 
howevei, first standing still and then regressing slightly in ability 
as they advance in chronological age Gioup D (dull and dull 
normal) did about the same type of work as tile boideilme undci 
10, whom they srnpass but little in mental ability 
Since only seven children sutvivcd for all three years of the 
study it seemed wise to average the scores foi all the children avail¬ 
able in any year (including those considered above as well as those 
available foi only one or two years of the study) This was done 
so .is to sec if the general trend would be similai The pictuies were 
scored in the same mannci, and the children grouped in the same 
way The results appear in Table 6. 

TABLE 6 

All Retarded with Averages for Each Year 


Aveiage Average Store on Score on Score on 
Year CA MA houses composition men 


Feeble- 

I 

a-s 

+-U 


K) 

8 1 

(S) 

$-5 

minded 

II 

8-11 

5-2 

11 2 

( 6 ) 

84 

(5) 

5-9 


III 

8 -S 

5-8 

1 ? 3 

(7) 

99 

(5) 

6-3 

Borderline 

I 

8-5 

6-4 

11 S 

( 6 ) 

sun 

(G 

6-0 

(uudei age ten) 

11 

8-11 

6-8 

16 5 

(9) 

11 0 

(«) 

6-3 


III 

S-+ 

6-5 

142 

(9) 

10 9 

( 6 ) 

6-7 

Borderline 

I 

12-9 

9-2 

157 

(9) 

16 5 

(9) 

7-6 

(over age ten) 

11 

12-0 

9-0 

167 

(9) 

12 8 

(7) 

7-6 


III 

10-6 

7-6 

170 

(9) 

142 

(9) 

6-9 
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The trends as can be seen ate veiy similar as those in tile study 
of the children available all three vcais The feebleminded some¬ 
what above then mental age level, the bordcrlmc (under 10) close 
to their mental age level, the bordeiline (ovci 10) below their 
level. It is interesting to note too that more than a function of 
chronological age is at work here, for in Yeais I and II tile feeble¬ 
minded and borderline (under 10) groups chanced to have exactly 
the same chronological age, while then peifonnance is quite differ¬ 
ent. 

One othci treatment of the matcnal seemed valuable, a study of 
the average score made at each mental age level foi each year. Al¬ 
though the gioup divided in this fashion gives only a few at each 
mental age, the consistency of development is of particular interest 
for that very leason. The cuive of development would undoubtedly 
have been smoothci with a moie adequate sampling 

The results as tabulated m Table 7 show a quite definite pi ogress 

TABLE 7 


Averages or Am Rftarded Children at Each Mcntai Age Level Siudied 


MA 

Year of 
study 

Score on 
house 

Score on 
composition 

Score otl 
men 

3-6 

III 

10 7 (5) 

8 3 (4) 

4-9 

4-6 

I 

8 3 (4) 

6 8 (4) 

5-0 

4-9 

If 

7 9 (4) 

6 1 (4) 

5-1 

4-10 

III 

12 9 (6) 

104 (6) 

5-5 

5-3 

I 

109 (5) 

8 2 (5) 

5-4 

5-6 

It 

13 9 (7) 

8 7 (5) 

5-5 

5-5 

III 

13 0 (7) 

11 3 (6) 

6-3 

6-3 

I 

13 2 (7) 

11 0 (6) 

6-7 

6-8 

11 

16 5 (9) 

135 (9) 

6-8 

6-4 

III 

15 0 (9) 

104 (6) 

7-0 

7-4 

r 

15 2 (9) 

127 (8) 

7-1 

7-8* 

ii 

none 

13 0 (9) 

6-6 

7-7* 

in 

15.9 (9) 

134 (9) 

7-1 

8-3** 

i 

16 9 (9) 

14 5 (9) 

7-2 

8 -8** 

ii 

112 (6) 

133 (9) 

7-6 

8 -0** 

III 

18 2 (9) 

S7 (6) 

8-1 

9-fi** 

i 

16 4 (9) 

170 (9) 

7-6 

9-10** 

ii 

none 

11 1 (6) 

7-6 


*Pnrt of group over 10 CA 
**A11 of group over ten CA 


in diawing score with each increment of mental age. The younger 
ones do better than their age would lead one to expect (it must he 
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borne in mind that the very low mental ages however arc the result 
of the inclusion of very low IQ ratings), and aftei the chronological 
age of 10 is leached there is fluctuation and regression. These 
figures are highly consistent with those already piesentcd in Tables 
3-6 

From this quantitative study of the diawings the following trends 
aic observable (n) In ictarded children the development of draw¬ 
ing ability is dependent on mental age. ( b ) Feeble-minded children 
tend to do consistently bettei work, than would be expected front 
their mental age; the borderline (under age 10) work at about then 
mental age level, while for the bordciime (ovei age 10) gioup 
there is fluctuation and i egression This is in line with the findings 
of Rouma and many othcis that after the age of 10 drawing ceases 
to be a form of graphic language and becomes an artistic cxpiession 
(r) Houses i each a maximum score before composition oi the draw¬ 
ing of men ; composition fluctuates soonet, while the scores on human 
figures are consistently improved until the chronological age of 10 
is reached. Since the houses are for the most part cliches this is in 
keeping with the tendency to steieotype which does not affect com¬ 
position or the human figure as strongly. 

C. ErFECT of Type of Drawing Situation 

In Years I and III the perfoimance of the childicn in thicc 
types of drawing situations was compared Fust when the child was 
merely told “draw what you want,” second where the child was 
told a stoiy and .asked to diaw an illustration for it, third where 
a story was told while pictures illustrating it wetc shown and the 
children were then asked to draw an lllusti ation for it 

In order to reduce the element of chance (that the stories might 
be in themselves better and more interesting) m the story telling 
situation the paired stories were eithei by the same author, or parts 
of the same book. 

The drawings (being m part the same drawings) were scored as 
in the previous section, and the scores of each child in the three 
situations compared. If a child had definitely higher scores in any 
one situation he was judged as having done best in that situation. 
The results showed that 55 per cent did their best work in the free 
choice situation, 25 per cent did their best where a story was told 
while illustrations were shown, and 20 pei cent did then best 
where a story was told without illustrations 
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However when these scores ate bjoken down into gioups the 
interesting difference of Table 8 appears, again showing a definite 


TABLE 8 



Choice 

With picture 

Without pictures 

Feeble-minded 

51% 

35% 

14% 

Borderline 

(C/i under 10) 

62% 

35% 

5% 

Borderline 

(CA over 10) 

40% 

8 % 

52%) 


difference in the ability of those chronologically over the age of 10 
They drew best in tire stoiv situation when it was not complicated 
by illustiations. 

The tiends seem quite clear. (<j) Feeble-minded and boidcrllnc 
(under GA 10) cluldicn diaw best when they aic given their free 
choice of subject, second best when they arc told a story accom¬ 
panied by pictuics ( b) Borderline (over Gd 10) children draw 
best when told a story without illustration, second best in the free 
choice situation 

D Effect of Type of Illustrvtion 

During the second year of the study an attempt was made to 
determine the effect of the type of illustmtion used in connection 
with story telling on the subsequent drawings made by the children 
To determine this four stones were told to the children With 
accompanying illustiations of four types and the children wcie 
then asked to diaw an illustmtion for the story 

The following books were used containing the type of illustra¬ 
tion described, all had laigc clear pictures 

Realistic Illustration For this a German edition of Hansel 
and Grrtcl was used (Verlag Jos Scholz, Mainz) which had 
realistic pictures m soft colois 
Decorative lUnstiatioir Helen Sewell's Cinderella was used 
for this (Macmillan, 1934), a book with highly romantic illus¬ 
trations of a decorative type 

Stylistic Illustration The Authors and Artists Guild Bofm 
Yaga was used for this, a Perc Castor Book illustrated by 
Nathalie Parain The trees and people arc stylistic, although 
not so stylized as to lose meaning 
IdcaUzcd-Realistic For this Ingri and Edgar d’Aulaire’s 
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Children of the Not thhghts (Viking, 1935) was used, the pic¬ 
tures aie lealntic but idealized 

Two of the stories, Hansel and Gietel, and Cinderella, were 
familiar to the children, two, Baba Yaga and Children 0 / ihe No> ib- 
lights, they had not known before 

The drawings weic scored as in the pievious sections of the 
study, and the avciagc agc-scoie deteimined foi each type of illus¬ 
tration by tianslating the McCaitv scoies into ages and averaging 
the three agc-scoies foi each diawing 
Table 9 presents the aveiage scores accoidmg to the type of 
illustration shown in connection with the telling of the stories 


TABLE 9 

Average Scores *or Each Type or Iii.ustrahon 



Average 

CA 

Average 

MA 

Hansel 
and 
Gt etcl 

Cinder¬ 

ella 

Baba 

Yaga 

North' 

lights 

Feebleminded 

8-11 

5-2 

5-8 

5-3 

7-0 

6-2 

Borderline 

(under CA 10) 

8-11 

6-8 

7-9 

7-2 

8-3 

7-5 

Borderline 

(over C/1 10) 

12-0 

9-0 

8-6 

8-2 

8-5 

7-10 


It is intcicsting to note that again the feeble-minded thaw defi¬ 
nitely above then mental age, the borderline (under 10 CA) a 
little above their mental age; the bordeiline (over 10 CA) definitely 
below their mental age 

Again the feeble-minded and the borderline (under 10 CA) do 
the same type of work, showing the highest scores on their diawmgs 
of the unfamiliar Baba Yaga, while the bord'cilmc (ovci 10 CA) 
do their best work with the faindiai Hansel and Gietel 

Bonnie Mcllinger (8) found in her study of children’s interest 
in pictures that they picfcired the lealistic to the conventionalized, 
while hcic we find 2/3 of our gioup di awing bettei pictures after 
seeing conventionalized illusti ations One possible explanation of 
this difference (aside fiom the fact that might be causal that the 
Mcllinger work was a study of noimal clnldien) is the work of 
Freeman (2) who found that 80 per cent of children piefeired a 
saturated to an unsnturated color, while 83 per cent preferred a 
strong to a weak outline The Baba Yaga pictures were strongly 
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satuiated and outlined, while the Hansel and Gietel illustra¬ 
tions were weak in saturation and outline It was not possible to 
find books with the same degicc of satuiation ,md outline foi the 
foui types of illustration 

To see if qualitative judgments would agicc with the quantitative 
judgments 25 judges wcic asked to judge the pictuics of each child 
from “the dual view of quality and interest/’ Sixtv-si\ per cent of 
the judges agreed with the quantitative judgments on the feeble¬ 
minded , 20 per cent of the judges agreed with the quantitative judg¬ 
ments on the borderline (under CA 10), and 100 per cent ngice¬ 
ment was found in the case of the bonleilinc (ovci CA 10) In the 
case of the boidcrlinc (undci 10) tlicic wcic a number of childicn 
whose pictuics wcic vciv close in quality 

Considcnng the total effect of the familial and the unfamiliar 
stories we find the results of Table 10 


TABLE 10 



Average score 
Familiar 

on the drawings 
Unfamiliar 

Feebleminded 

5-6 

6-7 

Borderline 

(under CA 10) 

7-6 

7-10 

Borderline 

(over C/I 10) 

8-4 

8-1 


Again we find similar lcsults for the feebleminded and the boidcr- 
linc (under CA 10), both doing bcttci drawing with the un¬ 
familiar stories The boidcrlinc (over CA 10) did slightly better 
with the fanuli.it stories. It is possible that this may have some 
connection with the higher tendency to stereotype found with the 
older children 

Each senes (ic, all the diawings that wcic lllustiations foi 
one story) were then soited into gioups according to whether they 
showed definite, vague, or no signs of being influenced by the illus- 
tiations seen when the stoiy was being told (tins influence was 
judged by the diffeicnce in diawnng as compared with the child’s 
usual woik) (Table 11). 

Apparently as far as definite influence is concerned, not con¬ 
sidering the quality of the drawings, there seems to be no great 
difference except in the case of Hansel and Gicicl where no diaw- 
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TABLE U 



Not influenced 

Vaguely 

Definite influence 

A ' or t Mights 

7 

2 

4 

Baba Yaga 

7 

2 

4 

Cinderella 

5 

3 

3 

Hansel and Gretel 

8 

5 

none 


ings were very definitely influenced It is of interest, however, to 
enquire as to wh.it type of child was influenced The only child who 
showed signs of influence in all foui of her drawings was one with 
an IQ of 98 It would be interesting to try such an experiment in 
a group of normal children, and see if their pcrfoimatice was like 
this of the only noimal child in the group Only one feebleminded 
child showed an instance of influence, and her Goodcnough Drawing 
Test scoics weic always consistently lughei than would be expected 
Of the other cluldien showing influence all but one weie chionolog- 
icallv nine 01 ten (or moic) years of age 
The influence of type of illustiation seen on the diawmgs pio- 
duccd seems to be 1 (a) The feebleminded and borderline childicn 
were more influenced by conventionalized or realistic illustration 
than bv romantic 01 ideahzed-realistic (b) The borderline (over 
CA 10) children weic more influenced by realistic than the other 
children, conventionalized illustration had the second laigcst influ¬ 
ence (c) In general the children who arc older chronologically 
were moie influenced than the younger ones 

E. The Ability to Copy Pictures in Retarded Children 

In the first and the third years of the study the children weic 
asked to copy pictures which were presented to them In the first 
year three pictures were copied: 

Click, A drawing from the Cizcl school, done by Herta 
Zuckermann, of a child standing on a hilltop holding flowers 
while the wind Is blowing The original was done by a four¬ 
teen-year-old girl, copies were made from a large colored 
rep roduc lion, 

Cramer' This was also a large colored reproduction, a 
scene laid in Brittany with o inothci ond child outside of a 
house The human figures compose the major portion of ihc 
picture 

Estes' This was an original pastel done by Harlow Estes, 
a lake, mountain, pine tree scene in rich blues and greens 
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In the tlmd yeai the copies were made from the illustrations of 
Armer’s The Fotest Pool (Longmans, Green, 1938) The illus¬ 
trations from this were detached and mounted on black card- 
boatd so that each child had a picture to copy. This procedure was 
used because the pictuies were considetably smaller (8" by 10”) 
than those used in the first year study. 

The drawings in each series were then rank-oidcrcd accoiding to 
their quality as copies of the original, and this order compared with 
the rank older of the clnldien on (<?) then mental age by the school 
system IQ, (h) then mental age by the Goodcnough Diawing 
Test, ( c ) their chronological age The correlations were detci- 
mincd according to the lank-order con elation formula (Tabic 12) 


TABLE 12 
Corrci ations 


Drawing copied 

Correlation with 
CA 

Correlation with 
School MA 

Correlation wuh 
Goodcnough MA 

Cizek 

r= 3645 

> = 6180 

r= 6379 

Cramer 

r= 3232 

r= 3645 

r = 5176 

Estes 

r= 5075 

r~ 6873 

>= 5075 

Armer 

r= 3935 

r=,6379 

r= 6676 


Except for one instance (copying Estes) the relation between 
quality of drawing and mental age by Goodcnough test is highest; 
corielation with school IQ mental age is second; and with chron¬ 
ological age the lowest. Possibly the puiclv sccmc quality of the 
Estes picture accounts for this difference. 

The Cramei pictuic was evidently the most difficult for the 
children to copy, having consistently lowei corielations. This is 
reasonable since both countiy and costume were unfamiliar 

Approximately half of the Cizck and Cramer drawings show a 
laige degree of relation to the original, almost thrce-foui tlis of the 
Estes and Armer drawings Studying the number of children who 
made copies sufficiently good to be called adequate (le, including 
the main details, some sense of the proportions of the original, and 
some of the “feeling tone”) we find that the ease of copying is in 
this order. Cizck, Armer, Estes, Cramer. If the group of pictures 
aie judged according to which copies show definite influence (are 
cleat lv different from the type of di awing ordinal ily done) the in¬ 
fluence of tile originals is in this order, Estes, Cizck, Armer, 
Cramer 




272 


JOURNAL OF GENETIC PSYCHOLOGY 


Of the children who made adequate copies 53 pel cent wcie boulei- 
linc or feebleminded over 10 yeats of age chionologicallv, and 6 
pei cent were dull or dull noimal 
Wc may sav then in regard to copying that (<7) Retaidcd chil¬ 
dren m drawing a copy of a picture show a good deal of the original 
in their copies Those chronologically ovci 10 are more successful 
( b) About half of the chddicn in the groups studied diew pictures 
winch diftcied lecogruzably from their usual work (c) The ability 
to copy is highly con elated with mental age. 

F Comparison of Drawings or Normal and Retiuded 
Children 

To test the hypothesis that the drawing of mentally retarded 
children is in advance of the work that would be expected foi 
then mcntaL age six of the retarded chddicn wcie matched with 
six noimal children In each case the mental age of the childicn 
matched did not differ more than two months 

Six pictures were seemed fiom each child (both the ictaided and 
the normal) ; (n) "What did you do last Sunday?", {b) illustration 
for stoiy told without illustrations, (c) illustration for story told 
with accompanying lllustiations, {/{) one free choice pictuic, (e) 
a copy of an illustration fiom Armcr’s "The Foiest Fool" (/) the 
Goodenough Di awing of n Man test 

In order to be sure that the story told was an uiifamilim one, 
particularly foi the noimal childicn who weie fiom a puvate school, 


TABLE 13 

Comparative Averages of Normal and Rltarded Cmiidrcn’s Drawings 



C/1 

id IA 

Avci age on 
homes 

Avci age on 
composition 

A\ ci age on 
luim a ns 

Noimal 

4-5 

3-10 

0 

0 

0 

Retarded 

7-1 

3-11 

12 2 

11 5 

6-0 

Normal 

4-0 

4-9 

74 

7 1 

3-8 

Retaidcd 

7-0 

4-10 

129 

104 

5-5 

Normal 

5-0 

5-2 

90 

44 

4-1 

Retaidcd 

10-4 

5-4 

122 

12 5 

6-1 

Noimal 

6-9 

7-4 

— 

84 

6-0 

Retarded 

10-5 

7-4 

176 

13 7 

7-6 

Normal 

6-9 

7-9 

120 

9 8 

5-10 

Retarded 

10-10 

7-8 

16 5 

1+8 

6-1 

Normal 

6-9 

7-10 

129 

11 9 

8-6 

Retarded 

10-1 

7-10 

13 7 

11 6 

7-8 
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the expei imenter tianslated Elba Bestow’* Retan Till Landct Lan- 
gesen (Stockholm. Ahlen and Akcilund) Plait of the stoiy was 
told without the illustrations, a week later the remainder was told 
with the illustrations shown to the children 

Table 13 shows the results, giving the avciage foi four diawmgs 
(not including the copy of Aimer or the Goodenough test) for 
each child With one nunoi difference (in the case of the last pair) 
the retarded child is supenor m drawing ability to the normal child 
It is interesting, too, to note that with the nounal childien thcie 
is a steady and consistent advance in drawing ability with each m- 
cieasc in mental age For the ictarded children, especially the two 
who are over 10 yea is of age chionologically, theic is moic fluctua¬ 
tion 

When nil of the aveiagcs aie totaled, and the total avciage for 
the normal childien is compared with the total aveiagc for the 
retatded the same results aie appaicnt The aveiagc CA of the 
normal is 5-7, the ictaidcd 9-3 Both have the same avciagc MA, 
6-1 The scoic on houses for the noimal is 8 2 (5), for the re¬ 
tarded 14 2 (9); the score on composition foi the noimal is 8 3 (5), 
for the letarded 12 4 (8) , the scoie on men foi the normal is 5-7, 
for the letarded 6-6 

In copying the Aimer drawings the noimal children weic par¬ 
ticularly unsuccessful, complaining moic than the rctaidcd ones 
about the difficulty of tile task. Qualitatively judged five of the re¬ 
tarded copies were decidedly better than those of the matched 
normals, in the sixth case the diftcicncc was very slight Quantita¬ 
tively judged the difference was moic striking Of the objects in 
the oiiginals included in the copies the noimal child icii had 12; the 
retarded 39 The drawing which qualitatively judged was almost 
like the diawing of the matched child had 1 five elements for the 
noimal child, eight for the ictaidcd one 

In the Goodenough test the noimal childicn all had Goodenough 
mental ages slightly below the mental age by then school test 
(Minnesota Pieschool, and Terinan icvision of Stanfoid-Binct) ; 
while with the rctaidcd childien the Goodenough mental age was 
above the mental age except foi one child The aveiagc mental age 
of the normal children was 6-1, then avciage Goodenough mental 
age was 6-2, the avciage mental age of the ictatded childien was 
6-1, their average Goodenough mental age was 7-1 (One normal 



274 


JOURNAL OF GENETIC PSYCHOLOGY 


child making a very high Goodenough score accounts for the average 
Goodenough mental age being slightly above their aveiagc mental 
age in spite of most of the scoics being slightly below ) 

Thus in all of the situations the retarded children when compared 
with noimal children whose mental age differed from theiis by 
not more than two months showed ability which strengthens oui 
thcoiy that: (a) The drawing of ictftided childien is in excess of 
their mental age (If) After the chronological age of 10 the draw¬ 
ing ability of retarded children tends to fluctuate and rcgiess in 
spite of their mental age. (e) The ability to copy is greater in 
retarded children, perhaps because of their greater chronological age 
and consequent gicatei drawing expeiience 

G The Goodenough Test in a Class or Retarded Children 

During each year of the study the Goodenough test (the draw¬ 
ing of a man) was given to each child in the class The correlations 
of the determined by this test and those dctei mined by the 
City Psychological Laboratory were- Yeai one. r = + .561 .115; 

Year Two* r- 4 - 67 6 4= .097, Year Three: r = 4- 7824= .065. 

Goodenough (3) found her test to correlate with the Stanford- 
Binct 4- .763, while only one of ouis is as high as that. Eail (1), 
using feebleminded adults, found a cot i elation of only +-48, all 
of ours being higher than that. The difference seems to be due to 
our pievious findings on the drawing ability of the feeble-minded 
and borderline children. Of 14 tests on the definitely feeble-minded, 
13 teccived higher mental ages on the Goodenough than bv the city 
laboratory. The fourteenth feeble-minded child made the same JQ 
* on both tests Of 13 borderline cases over the chionological age 
of 10, 9 scored so as to lcccive Goodenough mental ages Iowei 
than their mental age by the city laboiatory. Since the gioups wde 
different each year in their make-up these facts would tend to ex¬ 
plain both the fluctuation and the difference between oui coriela- 
tions and those of Goodenough and Earl. 

Put differently: 100 per cent of the feebleminded sccuic equal 
or higher mental ages on a drawing test of intelligence, while 69 
per cent of the borderline (over 10-—chronologically) lcccive a 
lower mental age on a dj awing test. 

It is also interesting to note that if only the Goodenough mental 
age is considered that five of ten children followed through for two 
or three years show a consistent growth in mental age although the 
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IQ fluctuates. Thus they aie growing in mental age, but since 
the growth is slow and uneven the ratio between that anil their 
chronological age ,s such as to cause IQ fluctuation. The other five 
show growth between the fust and second years, or between the 
second and third years, but have one inconsistent score Only two 
over he chionological ngc of 10 were followed for more than one 
yeai, both of these showed a decrease in mental age on the Good- 
enough test between the first and second ycais 
McEhvec reported an experiment in which piohlc drawings of 
subnormal children we,c matched with profile drawings of normal 
ldrcn whose chronologmal age equalled the mental age of the 
subnemas McElwee concludes (7), “while the profile diawmgs 
of the subnormal childicn showed more matuie elements, they also 
contained more immature elements, such as absence of trunk, at¬ 
tachment of aims and legs at the neck, a row of buttons to icp.esent 
clothing, and disproportion of parts. 1 ' None of our matched cases 
happened to be profile drawings, but in all the piofilc diawmgs se¬ 
emed from the retarded children 13 out of 18 failed to score on 
propoition of arms to body, 17 of the 18 showed consistent dis¬ 
proportion throughout the diawing, and none of the 18 scored 

McElwIeV fi'ndlngl 0 d ° , "' nB T ’" S “»*«“* 

Earl (1) matched human figutc drawings of feebleminded adults 
with normal children whose chronological age equalled the mental 
age of the subnormals He icpoits that there is fust, a subtle quali¬ 
tative difference which can he analyzed into two main factors, 
Iisty a lack of mtcgiation whereby undue attention is paid to the 
details at the expense of the diawing as a whole, and secondly a 
defective lepresentation of both proportion and position amongst 
its vanous elements.” He also icpoits that 55 of his 140 subnonnal 
diawmgs of the human figuic weie noticeably asymmetrical Scarch- 
mg or these tlnec items m our diawmgs, which were done bv re¬ 
tarded children not all of whom weie feebleminded, we find that in 
10 out of 50 undue attention to detail is shown; in 27 out of 50 
there is definite lack of proportion between the paits, and 17 out of 
50 show clear asymmetiy. 

Considering again Rouma’s geneial obscivation that the aims 
aie shorter in propoi tion to the body in the drawings of retaidcd 
children we find that this appears in 35 out of our 50 Goodenough 
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test figuics (In the geoei.nl dtswings this item was found m 26.7 
pci cent of the feebleminded, 38 per cent of the bordcrline-undcr - 
10, and 25 pei cent of the boiderlinc-ovcr-10, and in only 6 4 per 

cent of the drawings of the noimal children ) 

Thus we find a high, but fluctuating condition between the IQ 
of the Goodenough test and that detc i mined bv the City L.iboiatoiy; 
this fluctuation probably due to the different peifoimancc found m 
feeble-minded, borderline, and chionologicallv-over-lO-but-fecblc- 
mindcd-oi-boidcilinc children. Howevei the mental age growth be¬ 
tween successive Goodenough tests on the same child shows that there 
is in gcneial consistent giowth though the late of growth is not 
constant. Significantly laige amounts of dispiopoition, asymmetiy, 
and undue attention to detail wcic found in the Goodenough test 
drawings, supporting the findings of Tail and McEhvcc 

H General Conclusions 

Our puiposc stated at the outset was "to study the developmental 
tendencies in the drawings of ictaided childien, to compare their 
performance with that of noimal children of like mental age, and 
to detciminc if tlicic arc specific items which distinguished the woik 
of the rctaidcd child ” The most unpoitant developmental ten¬ 
dencies noted were 

1 A slow but definite incicase in diawing ability with each 
increase in mental age 

2. A inaikcd tendency foi the feeble-minded child to dtaw above 
the level to be expected fiom his mental age. 

3. A clcai tendency towaid fluctuation and icgicssion aftci the 
rctaidcd child leaches the chronological age of 10 lcgaidless of Ins 
mental age. 

Comparing the performance of the retarded child with that of 
normal childien of like mental age. 

1 The letaided children in gcneial diaw bcttci than noimal 
childien of like mental age 

2 The scores of the letarded childien on the Goodenough 
drawing test aic lugliei than those of the normal children of like 
mental age 

3. The rctaidcd children show greatci ability in copying pic¬ 
tures than noimal childien of like mental age, both when the copies 
me nidged quantitatively and when they aie judged qualitatively 
No new items chtuactenzmg the \t oik of the retarded child 
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fr “" thl , s s,u ' i S'. •«« ou. .cult, substantiate ptcvtous find- 
"“V he W0,k of thc chdd .s cluu.icteuzed 1™ 

I he aims in the drawings of subnormal children aic short 
in piopoition to the lest of the figuic 

2 Chcl.es arc frequent tile d.aw.ngs of .Mauled ch.ld.cn. 
...Ih.J "® rCU,<ICI ‘ Cl " ld " : '' ‘ hw “*«■‘os wotk- 

4 Although these ch.ld.cn d.aw „. a sm.,1.., t() the „,k 

of younget noimal chdd.eo the .ol.,t,o„sh.p „ ra „,, stcllt ^ « 
feeble-minded d.aw better than those of like mental age, those over 
mental ege* “ WeU tlla " "omul chddtcn of like 

api ” ; '" s tv 1 " =i"id*cn, 

in paiticulai the diawing* of the feeble-minded 

6 The d,awings of ictardcd child,en show lack of p,opo,t,o„ 
between the paits and a Iage amount of asvmmctiv. 

7 Thcte is some tendency on the p.ut of the ictaided child to 
give undue attention to detail 
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SPONTANEOUS DELAY FOLLOWING THE APFLICA 
TION OF PUNISHMENT AND REWARD TO 
STRONG AND WEAK CONNECTIONS" 


The Johns Hopkins University and the Baltimore City College 
J. M Stephens, J A Baer, and B J. Stinker 


A. Introduction 

TJie cuiient Studv is an offshoot of a moic compi chcnsivc investi¬ 
gation of the role of icvicw or drill m determining the influence of 
punishment and teward 

Emm a companson of two picvious cxpci iments (1, 4) it ap¬ 
pealed that, when a subject is not fice to review the con eel ness 
ot his choice, punishment will not weaken either stiong oi weak 
connections. On the other hand, when lie is fiec to make such a 
leview, while still having no influence on weak connections, punish¬ 
ment docs weaken strong connections Tile influence of lew.ml on 
botli stiong and weak connections is not significantly affected by 
lestiicting the review. These lesults suggest the possibility that 
the subjects spend most of then icvicw time in going o\ei stiong 
connections that turned out to be wrong. 

The moic compichcnsivc investigation was designed to dctciminc 
the incidence of the teview time—to sec if most of the time is spent 
on strong connections that turned out to be wiong In planning 
that investigation, however, it became evident that we had to deal 
with two possible types of delay or icvicw We may have a dehbciate 
icview in which the subject is piepaimg foi the re-test due the fol¬ 
lowing day. Wc may have, on the othei hand, a moic spontaneous 
delay due to the element of a surptisc rathci than to any attempt to 
pjepaie foi the test on the next day Such a delay should occur 
even if a subject did nnt expect a ic-tcst 

It happened to be convenient to investigate the latter possibility 
immediately, while the details of the more inclusive study wcic 
being at tanged. The cunent study is concerned only with this 
spontaneous delay—a delay which occuned when the subjects did 
not expect a i e-test. 

^Received in the Editorial Office on August 22, 1939 
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In older to determine the incidence of the review time, it was 
necessary to measuic how long a subject lingcis ovci each question 
after he has found out whethei his answei is light 01 wrong 
The questions wcie chosen fiom the Caldwell and Lundccn super¬ 
stitions 1 This nwteual was used because it seemed wise to secure 
a fair piopoition of items of the Stiong but Wrong tvpc. In ordinary 
material subjects would tend to be suic of answers that would turn 
out to be light and this tendency would leave the Stiong-Wrong 
categoiy depicted Consequently we turned to supcistitions as 
erroneous beliefs that might be held with considerable confidence 
The questions for each subject wcie punted on a single sheet of 
paper. Beside each question there wcic two places wheic the chosen 
answei could be indicated and one place vvhcie the degree of cer¬ 
tainty could he checked, On the first dav the subject worked at an 
ordinary table, marking his choice and degree of ccitaintv (fin css, 
hunch, 01 sine) foi each question, but receiving no infoimation as 
to the correctness of bis choice On the second day he worked at 
the apparatus. 


B AppARtrus 

The apparatus was a modification of that desciibcd in a picvious 
publication (■!■) It consisted essentially of a lollet to which the 
paper was attached and a slot through winch one question could he 
exposed at a time The edge of this slot concealed the minks made 
on the picvious day Each subject operated his own rollei and was 
thus fiec to linger ovei a question as long as lie chose The papci 
could not be moved backward so as to lcveal questions pieviously 
nnswcied 

On this second day the subject indicated his choice by punching 
a stylus through the number of the appiopnate answei Tins 
completed a circuit through a lamp under the paper and revealed 
a IF or an R, or metely a blank space, to indicate wrong, tight, 01 
no information respectively The subject then w r ent on to the 
next question as soon as he wished 

The wiring chagi.im of the appaiatus is given m Figme 1 The 
roller (£), by which the subject moves the questions past the 
slot, is held stationary by a bialce (B) As long as this bi akc is 

l Wc WisVi to express our gratitude to Ur Ons Caldwell for pci mission 
lo use this material, 




FIGURE 1 


applied a cuncnt passes through an intciruptei (I) and tlnougli 
a signal magnet (M) With each vibration of the mtcuuptci 
the rccoiding pen (P) is pulled down until the projection hits the 
moveable stop (MS), leaving a iccord on the continuous papci 
kymograph (K) This condition obtains while the subject is read¬ 
ing and deciding about the question. As soon as lie punches tlnougli 
the papci to indicate his answer, the stylus (S) completes a cn- 
cuit through the light (L) (flashing R or W) and through a second 
magnet (i/ 2 ) The encigizing of M 2 moves the moveable stop 
(MS) out of the way of the pi ejection on the pen s ( > that the 
lattci can move tlnougli a widei excursion By this means the 
amplitude of the iccordmg pen is increased while its penod lcmams 
unaffected When the stylus is withdrawn MS falls back into 
position and the amplitude of the pen is ieduced When the sub¬ 
ject decides to go on to a new question he has /list to icle.ise the 
biake This automatically breaks the cncuit tluough d/i and 
leaves the pen tiaung a straight line 
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The time line on the kymograph is redrawn in enlarged form 
in the uppei right hand coiner of Figure 1. Fiom a to b the 
question is in place foi reading, but no choice has been indicated, 
At b the answei is punched and the concctness indicated. At c 
the stylus is withdrawn and at el the subject begins to move to a 
new question At e the new question is in position for reading 
The tune used in this study is that intervening between b and e \ t —. 
between the time a subject punches and finds out whether he is 
light or wiong, and the time he goes on to a new question, 

This time iccoidmg device, an adaptation of one described earlict 
(2), proved to be veiy satisfactory 
Two possible ciiteiia aie available for determining the stiength 
of a choice One may consider as stiong all those choices which 
persist fiom the first to the second day. One may also use the 
subject’s estimate of ceitamty, It will be seen that since the esti¬ 
mate is made on the fiist day it can be applied only to those 
choices which persist fiom the fust to the second day. 

C. Results 

Tables 1-4 ate based on the records of 30 high school boys and 
19 college men and women Table 1 indicates the lesults obtained 

TABLE 1 


Average Units of Deu\* tor An. Subjects after Learning that Persist¬ 
ing or Non-Persisting Choices Are Right or Wrong 



Peisisting 

Non-pci sitting 


choices 


chou.es 



Mean 

Mean 


Number of 

units 

Number units 


choices 

delay 

of choices delay 

Choices followed by Right 

619 

9 1 

148 9 5 

Choices followed by Wrong 

452 

10 2 

197 106 


*The unit of delay was an arbitraiy measure of approximately 0,45 sec¬ 
onds. Since comparative values only are impoitant, and since conveision 
Into seconds would produce awkwaid boundaries in the frequency rlmgiatns, 
the values are left in this arbitiary form 

when peisistence is used as the cutenon of stiength or choice 
From Table 1 it appears that choices followed by wrong induce 
more delay than those followed by right There is less difference 
between persisting and non-persisting choices. The tabic reveals 
little, if any, relationship 
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of cl,If 2 thC <iam “ “" ed by tl,e subject ’ s Nl,nMC »* bt.enptk 

TABLE 2 

AvrRiiGE Units of Delay on tht Paut nr Air e., 

TH»T Cro.ci, or Va„0M D ream or ta™ wZT 

Subject’s --- 

degree of 
ccitainty 


Sine 

Hunch 

Guess 


Right 

A r ;]/ 


Wrong 
A r il/ 


400 

152 

67 


89 

92 

99 


179 

179 

94 


112 

96 

93 


In 7 able 2 the Smc-Wiong choices have a slightly longer delay 
va ue than that found in any otlici catcgoiy, exceeding the next 
gieatcst value by I 3 delay units oi 0 6 seconds. 

The dcteimunition of the significance of diftcicnces of tins order 
is a difficult mattei The distributions fiom which these values 
wcic obtained a. e extiemely skewed (Figuic 2) Any foimal esti¬ 
mate of significance would be more dubious than valuable In lieu 
of such an estimate we give in F.gine 2 the frequency polygons of 
the distnbutions hom winch the means in Table 2 weic dcnvcd. 
In addition to the frequency pohgon for each of the six conditions 
vc have supciimposed the polygon of the Suic but Wiong choices 
upon each of the othet polygons aftci adjusting foi difieicnce in 
aiea That is to siv, we present the Suie but Wtong polygon as 
it would look if it had the same atea as the polygon upon which 
it is imposed 

It will be seen that in eveiy case the values for the Suie but 
Wiong choices aic a little in excess of the values foi the other 
conditions The difteienccs aic vciy slight absolutely and especially 
slight in view of the wide tangc of values in all conditions, 

A compaiison of the distnbutions leads to the suggestion that the 
diffciencc lies in the gieatci tendency of extreme delay values to 
occm in the Suie but Wiong choices 

In anothei attempt to get at the dependability of tins gicater 
delay value foi the Sure but Wiong choices, we have subjected the 
gencial results to two diflcicnt analyses The fust of these is ,i 
companson of the lesults from the high school students with those 
ftom the college students 

In the second bicakdown we compare the figmes obtained from 
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FIGURE 2 


the first 20 questions with those obtained from Questions 21-43 
Fiom Tables 3 and 4 \vc see that tlic general lesults hold in each 
of the four sub-tables In evciy case the Sure but Wrong choices 
show the greatest delay value. 

The next treatment of the data was an attempt to provide still 
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Sure 

Hunch 

Guess 


TABLE 3 


High School 
Right Wrong 

A M JV M 


202 8 6 H5 

85 S 7 H3 

45 9 S 64 


10 6 
9 6 
9 I 


College 

Right Wrong 

H M N Jlf 

'98 9 2 <+ 12 3 

6 ? 9 9 66 9 3 

22 10 8 30 9 8 


TABLE 4 


Right 
W A/ 


Questions 0-20 


Wrong 


A' 


il/ 


Questions 21 -43 


Right 


M 


Sure 

Hunch 

161 

61 

11 3 

10 6 

107 

90 

126 

10 8 

239 

Guess 

33 

114 

54 

100 

34 


Wrong 
N I\[ 


7 6 
84 

8 5 


72 

89 

40 


9.1 

86 

83 


nnothci test fo, consistency and at tl.e same time to eliminate a 
blc sou.ee of cnoi Tins poss,blc error comes f.om lumping 
all d mees of a subjects together With lumped data ,t ,s possrhle 
that the Sure-Wiong choices may be largely from one gioup of 
subiccts and the Smc-Right choices may be largely from another 
gioup It is fuithct possible that the subjects who aie very familiar 
with the matenal may, on the average, delay less than those who 
do not know the mateiial so well If. then, wc take all those who 
make Sine choices, wc will find the well infoimcd, who arc also 
quick m the Su.e-Right categoiy and the pooily informed, who 
are also slow, in the Sure-Wrong categoiy Hence the Smc-Wrong 
gioup will show a greatc. delay value, not because wrong mduccs 
delay, but because people who do know the matenal well aie more 
lapid than those who do not know it 


Although this c.iticism may not he paiticulaily convincing an d 
although it could peihaps he answered by countci aigumcnts (viz, 
since on the average the poo.Ty informed should be less confident, 
we should expect the Guess-Wiong to show tile gieatcst delay), 
it seemed most pcitinent to answei it by ie-\voi Icing the data in such 
a way that selective grouping could not opeiatc 
To apply this coirection the results foi each subject were treated 
sepaiatelv Since each subject made at most only 43 choices, it is 
obvious that the calculation of the delay value foi each of the six 
categories must be based on a very few cases In fact in the case 
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of the Guess-Right and Guess-Wrong categories there weie many 
subjects who had no entries at all. In view of tins it was decided 
to combine guess and hunch choices together undci the heading of 
“Not Suic,” resulting in the use of only foui categoiics, Not 
Sure-Right, Not Sure-Wrong, Suie-Right and Suic-Wiong With 
this reduction m categories there were only five subjects with one 
category blank, leaving 44 subjects whose lecoids could be used. 

Even with this reduction of categories many of the mean delay 
values will he based on vciy few observations (langc fiom 1 to 
21), and such means can have little significance in themselves To 
overcome this difficulty the means of the four categories were 
ranked foi each subject, as in Table 5 


TABLE S 



Not suic 

Not sine 

Suic 

Suic 


Right 

VViong 

Right 

Wrong 

Subject 

N M R 

N M R 

N M R 

N M 11 

Thomas 

6 6 5 1 

5 12 3 

5 106 2 

4 16 4 


This shows that subject Thomas had six choices of the Not Sure- 
Right type and that the aveiage delay value of these is 6 5 and 
so forth. We find furthci than Not Sure-Right has the shoitcst 
delay value (Rank 1) and that Sure-Wrong has the longest (Rank 
4). Although the individual means may not be very dependable, 
the lanks based on these means should mean something and the 
consensus of the lanks should have considerable value Moicover, 
this consensus avoids the dangcis of lumping data together, since 
each subject appears with equal fiequcncy (as a lank) in each 
category 

TABLE 6 


The Number of Subjects Whose Dpi ay Value tor a Givln Category Was 
First (Shortest), Second, Third or Fouiuii (Longest) 


Category 

1st 

2nd 

3rd 

4th 

N 

Av, 

rank 

Not Sure—Right 

16 

9 

15 

4 

44 

22 

Not Sure—Wrong 

13 

14 

9 

8 

44 

23 

Sure—Right 

11 

18 

5 

10 

44 

23 

Sure—Wrong 

5 

6 

14 

19 

44 

3 1 

Total* 

45 

47 

43 

41 




*These values depart from 44 because ties for fust place weie both en¬ 
tered under 1st and so forth 
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The consents cf these rants fo, each ccndmon is presented m 
the foim of a frequency distubution m Tabic 6 
Tabic 6 shows that for 19 subjects out of 41 the Sure-Wrong 
category had the longest per.od of delay, and fo, 14 out of 43 
subjects it was the next longest 

As a further check on the consistency of these results we g,vc ,n 
Table 7 similai values for high school and for college subjects sepa- 

TAI»LE 7 

TH ' n-n 

__Third or Fourth 


Category 

Not Sure—Right 
High Sell 
College 

Not Sure—Wrong 
High Sch 
College 
Sure—Right 
High Sch 
College 
Sure—Wrong 
High Sch. 
College 


2nd 3rd 


ratclv In this case the numbers have been transmuted into per 
cents to simplify the comparison of the two gioups 

In I able 7 we find that 41 pci cent of high school subjects and 
47 per cent of college subjects show the greatest period of delay 
in the Suic-Wiong condition 

The icsults seem to indicate that when a subject has as much 
time as he wishes to lingci ovei the conectncss of his choice, lie 
will be moic inilined to lingci ovei those choices of which lie was 
suie but which tinned out to be wiong While there has been no 
attempt to give the statistical odds in favoi of such an hypothesis, 
its validity is suggested bv the consistency with winch it is sup- 
paited in each tieatment oi analysis of the data Suic but wiong 
choices show greatei delay values than any other type of choice («) 
when all data arc lumped togethci, (/>) when the data fiom high 
school students and from college students are considered separately, 
(c) when the data from the first 20 choices and the remaining 
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choices arc considered separately, and {J) when the tiend foi each 
subject is considcied sepatatcly and those tiends avciaged 

D. Summary 

College and high school students (49 in all) weic obscivcd with 
respect to the tunc they lingered ovci a question after learning that 
their choice was light or wrong and befoic going on to the ncYt 
question. Some 1400 choices of diffeient types were subjected to 
four diffeient methods of analysis and in each case the delay values 
of Sure-Wrong choices (choices of which the subject was suie but 
which he found out to be wrong) exceeded all other types by a 
slight margin A comparison of the disti ibutions suggests that the 
dilteicnce may be due to the gicatci tendency of extreme delay 
values to appear in the Sure-Wrong catcgoiy Since the subjects 
knew there would be no subsequent test, wc may icgaid the delay 
which appealed as non-delibeiativc 01 spontaneous in the sense that 
it was not a picpaiation foi any specific lc-tcst. 
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CONCEPTUAL RELATIONSHIPS IN CHILDREN THE 
CONCEPT OF ROUNDNESS* 

Normal Child Development Hindu . , 

ZTZVll'r^pZl’ c ' Mr "‘ 


Louis Long 


A Introduction 

ii, zXt, ::z:r;r •' 

r lt may : buwevei ’ bc ask cd whcthci in ha thc spet.es mme 
is a tjust applied only to many spcc.es of the same genus d^ o 
vvhcthci closer obse.vation would icveal that the same word ,<, used 
m lefercncc to objects not of the same genus and not possessing anv 

s.nc^| C118tlC l ° f thC Thc lattcr ccr taifilr a possibility 

nee the inadequacy of the ch.ld's vocabulary nnposcs upon him t 

necessity of making a few words do se.vice foi many objects 
It is impoitant in an attempt to undeistand thc genetic develop¬ 
ment of concept fo.mat.on, to discovei how and when thc child 
(Ichimts thc species name and builds up the genus concept Beyond 
it is necessary to study thc cou.se of development of funhei 

ZlltT' nf 1 fl T b,l,ty and iange * * nd t0 note with what 

facility the child can use them 

It might be assumed that s,.rl, p.oblem, a, the above coultl best 
e mvest.gated by studying the vc.balniat.ons of cl.dd.cn unde. 
Cl eient conditions Such methods have been employed (1 9 II) 
but ,t » appa.ent that this technique will icsult in the exclusion of 
children who aic too young to ve.halize A study of concept forma- 
tmn should not neglect tins g.oup if a complete developmental 
pictule is to be obtained Thc.efore .in cxpei .mental situation has 
been devised in which the behavioral md.cator is a manual lesponse 
Uata from a stud ^ ° f type will provide less dncct info, .nation 

^Received in the Editonal Office on August 22 , 1939 
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about certain aspects of the processes involved than an intiospcctive 
approach might yield; but when subjects are used whose ability to 
verbalize is inadequate, an analysis of the relation of the behavior 
to the evoking stimuli peimits certain important conclusions to be 
diawn in legard to the nature of the more subjective components 
of the response. Some foims of behavior remain' unaltered notwith¬ 
standing radical changes in the environment In these instances it 
can be inferred that the stimuli aie identical from the point of view 
of the response mechanism which they set into motion Other vaiin- 
tions in the stimulus conditions may call forth a differ ent reaction 
and these conditions can be said' to be non-identical oi non-equiva¬ 
lent (4). The dcteimination of the range of equivalence for a 
paiticular response will in turn yield information about 1 the nature 
of the generalization which must be developing as a component of 
tile response 

If, in different experimental situations, where a wide range of 
stimuli is used, the subject is found to respond in a certain presciibcd 
manner to only those factors which aie common to all of the situa¬ 
tions, then there must be a selective mechanism at woik Certain 
factors of the situation have been abstiacted and they have become 
determiners of the specified response for the subject. Other factors 
will be ineffective in the pioductionl of the response undei considera¬ 
tion. The development of the abstraction is a gradual process. 
During eaily presentations of the stimuli, the reaction will be first 
to some and then to other chaiactcmtics of the situation Some of 
these reactions will be reinforced (rewarded) and otheis will be 
inhibited (icward withheld) Eventually the significant factor is 
abstracted from the complex stimulus situation 

The learning pioccss by means of winch this absti action takes 
place is anothei aspect of the whole problem upon which informa¬ 
tion should be obtained Learning curves and analyses of the data 
niav indicate a trial and erioi type of behavior or, peihaps, a solu¬ 
tion which can better be classified as “insightful.” It may be that 
a child will consciously foimulate and test hypotheses 01 the tc- 
sponse may be made m a completely landom and unsystematic 
fashion Othci aspects of the process, more difficult to anticipate, 
are almost certain to be disclosed 

The present article is the leport of an investigation of the con¬ 
cept of roundness. The puipose of the investigation was to test 
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the scope 01 lange of tj lc i 

what clulili cn mdude in the "« h <I,SC0VGr "Jsofar as possible 
specifically, to deta ™*^ i "’ d ' 
two-dimensional figuics Kluver has cs cylindncal objects and 
infinite manbet of s ,m„hf “ ' “ P0, " tCd ° Ut *■* '> Practically 

— “ C - 

irsi r-T^r,; r :“ 1 .. ■ ■— 
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(Figtue 1) 



FIGURE 1 
Apparatus 


pe tc „ , dl b COmCS t 7 ! P-™« When the ,Hum,nation ,s 
g eate, ns.de the boy than outside The base into winch the com¬ 
partments plug contains two holes, out 0 f which the reward (a p.ece 
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23 -- 1 



FIGURE 2 

Schematic Drawing of Apparatus 
A—One Way Vision Mirror 
B—Candy Hole and Receptacle 
C—Inside Box 
D—Outside Box 
E—Plungei s 
F—Conner ting Jacks 
G—Lamps 
H—Candy Tube 
I—Feed Discs 
J—Plunger Springs 
K~Plunger Contacts 
L—Control Panel 


of candy) 1 rolls into a small lcccptadc Weak spnngs placed in 
the four corners hold the minors flush against the fiont of the 
compartments, The contact system is ananged so that picsMiic on 
the minor will cause the lights inside the boxes to be turned oft 
and an elcctnc clock to stop At the same time a motoi disc system 
is eneigizecl and, if the minor of the box which contained the posi¬ 
tive stimulus was pushed, candy is dcliveicd. If the child responded 
to the negative stimulus, the motor disc system is not energized, 
and no candy is leccivcd. (By thlowing a switch, however, candy 
may be leceivcd from cither compaitment ) Anothei switch en¬ 
ables the cxpciimentet to select which box is to dchvet candy and 
as this contact is made the lights go on inside the box and the clock 
starts (An auxiliary switch may be used to stait and stop the clock 
at will.) 

Throughout this papei the apparatus desenbed is the one now 


'The candy used WAS small, round, and colored, it as a non-sticky 
variety and dissolved rather i caddy 















LOUIS IONG 


293 



Wiring Diacraii or Apparatus 

A—Povvci Switch 
13—Response Switches 
C—Selector Switch 
D—Timing Switch 
E—Left Selection Pilot 
F—Right Selection Pilot 
G—Left Motoi 
H—Right Motor 
I—Success Pilot 
J—'Box Lights 
K—Timing Pilot 
L—Tuning Outlet 
M—Power Inlet 
N—Power Outlet 
0—Desk Light 
P—Desk. Light 
Q—Power Pilot 
R —Relays 


m use Fiom time to tunc impiovements have been made These 
changes for the most pait have had to do with the mtein.il mechanics 
of the appaiatus The one exception to this was the mechanism for 
the child’s i espouse In the caily stage of the expciiment the re¬ 
sponse consisted of picssing down a key which extended out fuim 
tile base of the apparatus The keys, one foi each compaitmcnt, 
were dncctlv ovci the candy holes winch weic centeicd fot each 
box It was found that these keys stood out fiom the test of the 
appaiatus and consequently the child piessed them spontaneously, 
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This was a highly desirable feature, but at the same time, the young 
child seemed to pi css the keys without looking at the compaitmcnt, 
and so it was decided to attempt to centci the child’s attention on 
the compaitmcnts by having the response consist of piessing the 
min 01 This system has been in opciation long enough to permit 
the statement that the attempt has been lelativclv successful, but 
because the response is not so obvious, one 01 two demonstrations 
me sometimes needed When the new system was first installed 
only one spring was used in each box. This was placed in the 
upper corner out of sight It is obvious that more piessurc is 
then needed at the bottom of the mmoi than at the top This 
featuie has been eliminated by placing springs at each of the foui 
corneis of the glass (The springs arc concealed within the innci 
compartment of each box; see Figure 2 ) 

The only parts of the appaiatus exposed to the child arc the 
compaitments, lcceptaclcs, and base containing the candy holes, 
since curtains completely sunound the appaiatus and extend fiom 
the flooi practically to the ceiling 

The method seems paiticulailv suited to woilc with children and 
has the following advantages 

I. Veibal instructions me piactically eliminated This should 
remove the troublesome factor of equating insti actions when child¬ 
ren of different age levels are used 

2 The situation is suitable for childicn ovei a wide age range 
The response is a vciy simple act, consequently the young child is 
not penalized by limited motor cooidination oi lack of verbal ability. 

3 The situation is meaningful to the child Everything neces¬ 
sary for the solution of the pioblem is within his visual langc and 
a close association exists between the response and the lcwaid. 

4 Stimuli can be piecisely controlled. All types of stimuli 
can be used, the only limiting factor being the size of the compart¬ 
ments, The stimuli are removed fiom the child’s vision as he 
responds. All adjustments and arrangements of the stimuli are 
made outside the visual range of the child. 

5 All secondary cues are eliminated E is behind the curtains 
All auditory, visual, tactual and olfactory cues ate mled out. The 
apparatus is perfectly silent during the period of exposuie of the 
objects Only after the child responds does the appaiatus make 
a noise as candy is being dispensed There is also a click of the 
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ielfiy as the light is turned on for the next trial, but this has been 
found very convenient because the child soon learns to use it as an 
indication that the machine is leady to work again. There arc no 
visual cues since the compartments are identical and interchangeable. 
The same amount of pi ensure is icquued in responding to a com- 
paitmcnt rcgaidless of whether 01 not it contains the positive 
stimulus, so that no tactual cue opeiatcs as a differential. Since 
candy is always kept icady to be dispensed fiom both coinpaitments 
no olfactoiy cue is present 

6 The stimuli are removed from the child's vision as soon as 
he lesponds. 

7. No screen is supciimposed in fiont of the child between 
tnals and thcieby any extiancous distuibmg factoi is avoided A 
onc-wav minor pi events the child from obscivmg the cxpci unenter, 
and at the same time, affords some children entcitainmcnt during 
the lecoiding and arranging of objects 

8 E can observe the child, without the lattei being aware of 
it, by a one-way system of mirrors 

9. Motivation is cxtiemcly good. 

C PROCFDURr 

The child is biought into the room and is seated before the 
appaiatus E goes behind the cuitains (answering any questions 0 
asks about where E is or what he is doing in a vague manner, c g, 
"I am ivo) king”) The lights arc then turned on and a ball and 
a block (Condition 1) arc exposed, one object in each compartment 
The child’s reaction is noted through the one-way vision system 
Usually a gicat deal of exploration, including questions oi state¬ 
ments about die objects, occurs as soon as the lights go on Some¬ 
times the minors will be touched in this piocess of initial investi¬ 
gation E attempts to turn questions such as* what shall I do, 
how does it work, etc, back to the child by asking, for example, 
how do you think it woiks? If aftei a period of about five minutes 
the child has still not piesscd the minor, E presses the muroi of 
the compaiLment containing the positive stimulus 2 0 is usually 

gieatly surpnsed by the lights going oft and the candy; coming out 
The cnstomaiy leaction is "Do it again " In some cases it lias been 


a In scoring, these trials are considered as incorrect responses 
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TABIE 1 

Stimulus Pairs and Criteria 


Corn! 

non 

ii- 

No 

Criterion 



Type S stimuli 



1 

Red rubber picture ball (rminis—3 4 r.m ) is 
Natural wooden rectangle (5 4 x 5.4 x 2 7 cm ) 

20 consecutive 
to Pos S 

Rs 

2 

Red rubbei picture ball (ladius—3 4 cm) vs 
Cream-colored wooden triangle (14.5 x 68 x 

2 2 cm ) 

10 consecutive 
to Pos S 

Rs 

3 

White rubbei golf ball (radius—2 1 cm ) V9 
White creased papci drinking cup (6 5 cm 
high, R uf top—2 8 cm., R of bottom—2,0 cm *1 

10 consecutive 
to Pos S 

Rs 

4 

White and red striped marble (radius—0,8 
cm) vs Natural wooden rectangle (S3 x 2 7 
x 2 7 cm ) 

10 consecutive 
to Pos S 

Rs 

5 

Orange vs 

Drinking glass (9 5 cm high, R of top—3 6 
cm , R of bottom—3.1 cm ) 

10 consecutive 
to Pos S 

Rs 

6 

Small red wooden ball (R—2 25 cm., V—48 cu 
cm ) vs Smnll red wooden cube (L—3 7 cm , 

V—51 cu cm.) 

10 trials 


7 

Small green wooden hall (R—2 25 cm , V—48 
cu, cm ) vs Large green wooden cube (L—7.2 
cm ; V—■373 cu cm ) 

10 trials 


8 

Large green wooden ball (R—4 4 cm *, V—357 
cn cm ) vs Small green wooden cube (L—3 7 
cin , V—51 cu cm ) 

10 trials 


9 

Large red wooden ball (R—4 4 cm , V—357 
cu. cm ) vs Large green wooden' cube (L—7 Z 
cm , V—373 cu. cm ) 

10 trials 


10 

Large red wooden ball vs Large red wooden 
cube 

10 Inals 


11 

Large red wooden ball vs Small red wooden 
cube 

10 trials 


12 

Large red wooden ball vs. Small green wooden 
cube 

1 trial 


13 

Large green wooden ball vs Large red wooden 
cube 

1 trial 


14 

Large green wooden ball v Small red wooden 
cube 

1 trial 


15 

Small red wooden ball vs. Large red wooden 
cube 

1 trial 


16, 

Small red wooden ball vs T.nrge green wooden 
cube 

1 trial 


17 

Small red wooden ball vs. Small green wooden 
cube 

1 trial 


18 

Small green wooden ball vs Large red wooden 
cube 

1 trial 


19 

Large green wooden ball vs Large green 
wooden cube 

1 trial 
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TABLE 1 ( continued ) 


Condi- 
lion No 


Cnteriuii 

20 

Small green wooden ball vs Small red wooden 
cube 

1 trial 

21 

Small green wooden ball vs. Small green 
wooden cube 

1 trial 

21A 

Background varied Y vs N (No background), 

N vs R; B vs Y; Q vs N, R vs G (Kadi 
pair presented once) 

5 trials 


7 ype C .ttnn ul r 


22 

Natural wooden disc (R—3 7 cm depth—2D 
cm) vs White lcctnngular paper box (49 x 

4 9 x 2 3 cm ) 

10 trials 

23. 

Round brass metal box (R—2 0 cm, depth- 
idem) vs 8-sided green glass pill bottle (5 5 
x 3 + x 2 3 cm ) 

10 trials 

24 

Red tlibber circular sponge (R—3 5 cm ; depth 
—3,7 cm ) vs White rubber rectangular sponge 
(5 7 x 5 + x +6 cm,) 

10 trials 

25 

Ulrick perforated typewritten ribbon bolder 
(R 2 7 cm, depth—l 6 cm ) vs Rectangular 
wooden match box (5 9 x37 x 18 cm) 

10 trials 

26 

Natural wooden circular peg (R—1 8 cm , 
length 5 5 cin ) vs Yellow wooden (six-sided) 
rectangular pencil (sides—0 3 cm , length 15 0 
cm with point incl ) 

10 trials 

27 

Aluminum circular box (R—16 cm., length— 
4,2 cm ) vs. U-shaped black cover (4 4 x 2 9 
x 2 0 cm ) 

10 trials 

28 

Yellow circular roll of scaling paper (R—4 0 
cm , R of hnllow portion—1 8 cm , depth— 

5 1 cm) vs Rectangular glass lid (top—5 1 
x 5 1 cm , bottom—4,9 x 4 9 cm , depth—1 6 
cm ) 

10 trials 

29 

Circular glass bottle (R—0 9 cm *, length— 

8 2 cin ) vs Rectangular glass bottle (5 3 x 

2 2 x 2 2 cm ) 

10 trials 

30. 

Circular papei outline (R—41, R of hollow 
portion—3 8; width—2 5 cm) vs Rectangular 
paper outline (6 5 x 6 5 x Z 5 cm ; hollow 

10 trials 


portion—6,3 x 6 3 cm ) 



T\Pc T s/inm/i 


31 

Two-dimensional figures (4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 15-sided figuies) and a circle, 
area of all—48 sq cm (approx) R—2 25 cm 
Each figure paired with every other figure once 
in haphazard order 

78 trials 

32 

1 wo-dimensional figures (same as Cond 31) 
Each many-sided figure paired with circle five 
times 

60 trials 
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found necessaiy to give another demonstration on the second trial. 

The amount of assistance vanes from child to child. The com¬ 
plete elimination of this vamtion would be highly desirable, but 
with children differing markedly in such cluiacteustics as cxploia- 
toiy urge, initiative, and peisisteitce, a standard pioceduic in icgaid 
to assistance ‘would not solve the problem The following procedure 
was employed to eliminate the effects of the vanntion. An arbitraly 
ciitenon of consecutive icsponses (20 in this instance) to the posi¬ 
tive stimulus has been set up and the data on the trials necessaiy to 
reach tins level of peifoimance arc not consideied in the picsent 
analysis so that the vanation in instruction will not effect the final 
lcsult. Thus, the fitst situation (a ball and a block) serves as an 
oiientation period and in a sense the expetiment begins only after 
20 correct responses have been made. 

At this point the pail of stimuli listed as Condition 2 (see Table 
1) aic exposed In this condition the ciitenon is 10 consecutive 
coirect responses When this criterion has been icachcd Condition 
3 is presented to the child; the criterion is again 10 consecutive 
responses to the positive stimulus. Tabic 1 presents a list of the 
conditions along with a description of the objects. The cutenon 
for each condition is also listed ui this tabic It will be noted that 
for Condition 6 and the conditions following it, "10 Utah " oi "1 
tnfll" is listed. For these conditions each paii of stimuli was pre¬ 
sented exactly the number of times designated, regardless of whether 
the chili responded to the positive or to the negative stimulus. The 
positive or rewarded stimulus is always listed as the first member 
of the pair The negative stimulus was not lcwaided (An ex¬ 
ception to this will be discussed later) 

Anotliei factor in the pioceduie that should be mentioned is the 
conversation between the child and the cxpei imentci The latter 
encouinged this conversation and his pait in it consisted mainly of 
asking an occasional question Paiticulai caie was taken to avoid 
any standard questions or remarks that might serve as cues to the 
child 

The position of the positive stimulus was shifted from left to 
right according to Gelleimann’s piearianged chance ordet (2) 

An attempt was made to keep the intervals between experimental 
sessions constant, but in scveial instances illness made tins impossible 
The children weie tested on Monday, Wednesday, and Fnday. 
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The time of the day was constant for any one child, but varied 
from child to child. It was found that the relationship between 
the time of expeninenting and the last meal was unimportant for 
all child ten except the vciy youngest These children were tested 
befote then nud-dav meal. 

As a result of pichminary work it was decided to make no at¬ 
tempt to keep the number of trials pei session constant The only 
constant factor was the maximum number of trials per day, which 
was set at 40 Oidinarily the testing period took about 30 minutes 
It was found that on some days the child was perfectly content to 
tun thiough 30 oi 40 trials while on othci days he might become 
icstless and inattentive aftei 15 oi 20 trials. When the lattci 
condition existed the expetimcnting was terminated foi the day. 


D. Stimuli 

The stimuli aic listed in Table 1 The discussion will be facili¬ 
tated by breaking up the list into three pa its The first group 
(Conditions 1 through 21/i) consists of three-dimensional, splicn- 
cal objects (Type S ) These stimuli can be fuither divided into 
two gioups In the fast sub-group (Conditions 1 thiough 5) the 
positive stimuli aic all peifcct spheres, except the fifth, which is 
not so symmetrical as the other four Two of the negative stimuli 
(cup and glass) might well be considcicd round also The second 
sub-group (Conditions 6 thiough 21,/) consists of eight objects 
which lcpiesent all possible combinations of the tinec valuables used, 
Viz,, size (small, laige), color (red, giccn), and shape (ball, cube) 
These objects aie aitanged in 16 pans and within four of these 
pairs (Conditions 6, 10, 19, 21), shapo is the only valuable which 
difteis. In Condition 6, fot example, the objects aic alike in swe, 
coloi, bnghtness, and material, and diftcii only in shape. 

These objects wete the last members of the first gioup and weie 
mtioduccd so that the concept of spltciical roundness might he 
cleaily formulated befoic a shift was made to cylindrical and two- 
dimensional objects. This technique docs not piovc that it is ronnd- 
ncss alone to which the child is reacting, for, ,is Kluvcr (4) has 
pointed out, the response is dependent upon a constellation of stimuli 
and it is possible that had some of the identical chaiactenstics of 
the stimulus (eg,, bnghtness, mateiial) been vaiied a btcakdown 
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in the discrimination might have octuned m spite of the continued 
presence of the loundness variable The pioccdure has, howcvci, 
eliminated the operation of two vanables (size and coloi) which 
might be expected to be especially effective in determining the re¬ 
sponses of children of the given age level 

In Condition 21 A the factor of backgiound is vfined in an ex¬ 
ploratory fashion The pair of objects used in Condition 21 is 
again picscnted five times (see Tabic 1), but instead of the objects 
lesting on the floor (painted white) of the box, a piece of colored 
paper, coveung the entire bottom of the box, is inserted between 
the flow and the object The colors picsented were icd, yellow, 
blue, and gieen. 

Tlic second group of stimuli (Conditions 22 tlnough 30) com¬ 
prises familiar objects, the positive stimuli (Type G) being cylind¬ 
rical, hut not spherical. Scveial negative stimuli (Conditions 23 
and 29) which fiom certain aspects might also be consulcicd round, 
weie introduced. 

The third gioup of stimuli (Conditions 31 and 32) is composed 
of figures cut from black caul boa id (Type T) 8 They aie alike 
in atca, color, and mateual They wcic presented vertically The 
group consists of a cncle and 12 many-sided figuies, the numbci of 
sides ranging from foui tlnough 15 Ill Condition 31, these 13 
figures are presented so that each figure is paired once with every 
other figure, making in all, 78 combinations picscnted m a standard 
haphazard mannei. In Condition 32, one mcmbci of the pan is 
always the circle, the other stimulus being one of the many-sided 
figures The procedure was to picscnt the cncle paned with each 
of the other figures five times, starting with the foui-sided one and 
increasing the numbei of sides bv one after each set of five trials 

E Subjects 

Thu teen subjects took pait in this cxpeiiment The age range 
was from three ycais to six yeais, three months (See Table 2 for 
age, sex, IQ and length of experimental period foi each child ) 
The children are members of the Normal Child Development Study 
and are all normal and healthy. The socio-economic status of their 

These figures may be considered two-dimensional in spite of the fact 
that thej- were presented against a background This assumption was 
checked by using figures painted on cardboard 
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TABLE 2 


Age, Sex, Intelligence Quoitent, and Length or Experimental Period 

of Suajtcra 


Subjects 

Sex 

Interval 
of expt, 
mo <la 

Age at mid 
pt of expt, 
yrs mo 

IQ 

E D 

F 

7-29 

3-0 

100 

RoM 

M 

2-18 

3-5 

118 

A R 

M 

0-24 

3-6 

118 

L D 

M 

4-1 

4 10 

105 

J c 

M 

1-13 

4-11 

102 

T P 

M 

4-3 

4-11 

121 

B B 

F 

8-11 

5-4 

137 

C C 

F 

1-9 

5-4 

134 

F M 

F 

3-15 

5-5 

98 

M M 

F 

4-17 

5-5 

104 

M W 

F 

0-16 

5-10 

96 

M II 

F 

2-18 

6-0 

115 

A D 

M 

3-23 

6-3 

123 


parents is about that of the average New York family These 
children had been subjects in experiments conducted by other mem¬ 
bers of our staff as well as by the writer They aic, therefore, ac¬ 
customed both to experimental routine and to the present experi¬ 
menter. 


F Results 

I he percentage of responses to the positive stimulus in each con¬ 
dition is presented in Table 3 for the 13 children who learned the 
first situation Each child’s score, along with the average for the 
entire group, is given This table suggests a relation between age 
and percentage of correct responses. A rank difference coirelation 
of 64± 12 was found between chronological age and the mean per 
cent for all conditions. Similarly a tori elation of 58 ± 13 was 
found between tins mean per cent and mental age The table shows 
that in 11 instances out of 416 the percentage of responses to the 
positive stimulus is less than 50, In 26 instances (including the 11 
casesi above) the pcicentagc is less than 70, and la 64 instances it 
is less than 90, It follows that the positive stimulus was chosen 
50 pei cent of the time, or more, in each of 405 out of a possible 
416 situations, and 90 per cent of the time, on more, in each of 352 
situations. On the basis of this last pioportion, the general state¬ 
ment may then be made that in all but 15 per cent of the skua- 
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tions the positive stimulus continued! to be selected by those subjects 
who had mastcicd Condition 1 This consistency of pciformance 
implies a lealization of the concept involved in the e\pciintent 
Additional evidence which seems to demonstrate the satisfactoiv 
establishment of the concept can be gained fiom an analysis of tlie 
fust iespouses made after a change of stimulus objects Table 4 
presents the number of 1 espouses to the negative stimulus on the 
fiist tiul of each condition This table shows that the negative 
stimulus was responded to in only 51 instances (11 pei cent) on 
the fust tiial The significance of the fiist iespouse to a new situa¬ 
tion as an indicator of the effect of previous tiainmg has been sticssod 
by Wuiden and Rowley (10) in connection with ti(imposition 
expciimcnts Although this is not a typical transposition expemnent, 
the impoitancc of the fiist icaction is not thcrcbv diminished This 
iesponsc is significant because it is the only icaction to a specific 
stimulus situation winch is fiee fiom the cflcct of a picvious re¬ 
sponse to that situation That is, the second, and all succeeding, 
reactions will be affected by the concctncss or incoirectncss of the 
fiist Since the lound, oi roundest, object was selected the fiist 
time in 352 instances out of 403, we have some indication that the 
concept of lourdness detcimined the subject’s reactions 

It will be lccallcd that eight equated objects were picsentcd in 
Conditions 6 through 21 <7 Due to the objective similarity of tins 
gioup it is picscntcd as a unit in Table 5 Such treatment was 
planned befoicliand and consequently, as noted above, some condi¬ 
tions wcic piescnted only once By a giouping of the data, the 
chance factoi which would have made the icsults from those condi¬ 
tions picsentcd only once of dubious value, has been counteracted 
Tabic 5 is divided into thiec paits coiicsponding to the three types 
of stimulus (perfectly sphcncal objects, cjlmdncal objects, and 
two-dimensional figuies) (See Figuic 4 fot a giapluc picsentation 
of Table 5 ) This table shows clcai-cut difteicnccs in the results 
foi the til ice groups. The aveiage gioup pcicentage of i espouses to 
the positive stimulus foi all childicn is highest for Type S (spherical 
objects) lowest foi Condition 31 of Type 7 n (two dimensional 
objects) and midway foi Type C (cylindrical objects) and Condi¬ 
gn this discussion Condition 31 will be considered the main condition of 
Tvpe r stimuli The apparent discrepancy between the two groups will 
be discussed below 
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tion 32 of Type T This same ordci also holds for the majority 
of the individual children. The drop in the percentage of responses 
to the positive stimulus with the introduction of stimuli of Types 
C and T is interesting to note 

One othci interesting trend is indicated in Table 5 within the 
group of Type C stimuli there seems to be a giadual rise in the 
percentage of responses to the positive stimulus which may indicate 
an adjustment pcnod. At first the behavior which has been suc¬ 
cessful with stimuli on Type S may not appear to the child to be 
applicable to this new and different situation, but aftci reacting 
to several pairs of these objects the subject appears to become ad¬ 
justed to tins change and lecognizes the positive stimulus almost 
at once. This tiend is, howevei, not consistent as will be seen from 
a careful study of the tabic. 

At first it might appeal that theie is a similai factoi operating 
in the group of Type T stimuli when both Conditionsi 31 and 32 
are considered together. This is, however, not the case No such 
trend of improvement shows up within Condition 31 although it 
consists of 78 trials. The rise in percentage occuis with the change 
from Condition 31 to 32 Since the same figures were presented 
in both conditions, the mannet of presentation, which varied, must 
be the factor accounting for the sudden rise. It will be lccalled 
that in Condition 31 the figures wcic interpaired with each other; 
eg, a four-sided figure was paired once with each of the other 
figuics Thus a circle was present in only 12 (15 pei cent) of the 
78 pans, whereas in Condition 32, a circle was always present 
Consequently, in the majority of the cases of Condition 31 the 
child’s task was to pick the figuie most nearly round, or the one 
with the larger number of sides The mental set is certainly differ¬ 
ent in this situation Since Table 5 shows that when the many- 
sided figures are paired with only a cncle the response is consistently 
to the positive stimulus, the drop m the percentage of responses to 
the positive stimulus in Condition 31 can leasonably be attributed 
to the difference m the procedure and not to the figures themselves 
A few of the subject's veibal responses will be given They 
clearly indicate that the attnbutc of loundness was consciously re¬ 
acted to by some of the children When the cylmdiical objects 
were presented, L D called the positive stimuli “ball blocks,” 
whereas spheiical objects had been consistently called “balls ” This 
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b)ect »d the "hall , tl , n d," when the two-d.mcns.oml figures 
wete introduced. Anothci child (T.P.) pointed out that "candy 
comes out where block 1S _a ,o,md block" (Condition 26) Dur¬ 
ing the presentation of the two-dimensional figure he made such 
remarks as the following "Abac's "TP hick u ,o,w,n 

1 look lo see ni/uc/i fr ,»,W „ m - The following remark was 
made by A D during Condition 2- "If ,, 0 ball r» „„yo„e (compart- 
ment ) then, I cant push any (glass) ” A little latct, dm mg Con¬ 
dition 5, he said, Everything got to be round to get candy out." 

G. Discussion or Rlsuits 

Bcfoic beginning a discussion of the .esnlts a pioblcm relating 
to procedure will he considered In several investigations of con¬ 
cept formation m the animal field the critical trial technique sug¬ 
gested by Kohlc. has been employed (5) The gene,el procedure 
followed is to tram the animal to the desired stimulus object, and 
then to present him with two new stimuli both of which arc rewarded 
Since motivation is thereby equalized, it is assumed that any pref¬ 
erence fo. one of the new stimuli will be the result of the previous 
training experience (cf, 6, p 128). The advisability of using 
this technique with children was investigated in a preliminary 
experiment It was observed that a child could be expected to make 
a response to a negative stimulus every once in a while These 
sporadic responses may be due to a tcinpoiary loss of inteiest, a 
decrease in motivation, or puic curiosity. The occuricnce of such 
responses in a critical tnal senes changes the whole situation The 
child discovers that a icsponse to the negative stimulus is icwaidcd 
This is usually a surprise to him and the novelty of obtaining candy 
fiom a different object seems to furnish an additional incentive 
to respond to it Thus the child may icspond to this stimulus for 
seveial trials Eventually he may switch back to the positive 
stimulus, but in the meantime the percentage of responses to the 
positive stimulus lias been made meaningless Alternating types of 
bchavioi may be the result of leceivmg candy from the negative 
stimulus On the next trial or two the child may return to the 
positive stimulus and then later go back to the negative The 
knowledge that candy i^ received horn either stimulus may result in 
(a) a position habit, {b) a tendency to respond to both compart¬ 
ments, practically simultaneously, 01 (c) a random response to one 
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compartment and then anotliei without any regard to the objects 
in the compaitmcnt 

It seems to the writer, therefore, that the introduction of critical 
trials will eventually, but inevitably, lead to a bieakdown of the 
original training If, on the othci hand, cntrcal tiials arc not pre¬ 
sented, then the child soon lea ins that one stimulus will be rewarded 
and the other will not. Thus when a new pair of stimuli is intro 
duced he knows that only one of them is associated with a lewaid 
If on the first trial he receives a reward, then tire pioblcm has been 
solved foi his only task is to continue lesponding to this stimulus. 
If the negative stimulus was chosen on the first trial, then the 
child has onlv to remcmbci that on all succeeding tiials with this 
pair of objects he must lespond to the other object. This line of 
reasoning leads to the conclusion that the method of scoring em¬ 
ployed in transposition expeiiments is more valid, since the empha¬ 
sis is placed on the fust response (or fiist few responses). The 
main objection to such a scoring proceduie is that landom or chance 
responses, which are to be expected occasionally when young child¬ 
ren are used as subjects, cause the reliability of single measures to 
be questioned Consequently, a middle couise has been adopted 
Critical trials have not been picscnted m the main experiment re¬ 
ported heicm, but instead the data have been analyzed to show the 
numbci of lesponses to the positive stimulus on the fiist tual of any 
condition as well as to all of the trials gioupcd 
A gioup analysis off the data fiom the point of view of the num¬ 
ber of responses to the positive stimulus (Table 3) indicates that 
in 85 pci cent of the conditions the positive stimulus was chosen on 
the average not less tharf nine times out! of ten A similai analysis 
fiorn the point of view of the number of responses to the positive 
stimulus on the fiisU trial shows that this stimulus was selected in 
87 pei cent of the conditions (Table 4) Thus the results fiom 
the two analyses agree and seem to indicate that foi the gioup as 
a whole the concept of roundness was established A consideration 
of individual subjects shows that all consistently gave responses 
which indicated that they weie icacting to the concept; yet some 
subjects with certain types of stimuli made such a low pciccntage 
of responses to the positive stimulus that it seems doubtful whether 
with these particular stimuli the concept operated. This was 
especially true of E D and Ro M , whose lesults aie little better 
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than chance foi all two-dimensional figuics and foi practically all 
cylmdncal objects. Other instances of low peiccntages are noticed, 
but these aie scatteicd among the subjects It may, thcicforc, be 
said that the remaining 11 subjects established the concept of round- 
ness, but with ceitain stimulus conditions this lesponsc was weak¬ 
ened or broken down. An analysis of the fnst lesponsc to different 
conditions leads to similar conclusions, but the Incakdown of Sub¬ 
jects E. D. and Ro M is not so clearly indicated A considcia- 
tion of the responses to only the Type C stimuli docs, howcvci, 
indicate that the results of E D. and Ro M arc compatible to 
cliance expectation The icsults point to the conclusion that the 
concept of roundness was established foi all subjects, but that the 
effect produced by vaiving the stimulus conditions diffeicd fiom 
subject to subject 

1 hese vatiations in the stimulus conditions consisted of changes 
fiom sphcncal objects (Type S) t to cylindrical objects (Type C), 
and finally to two-dimensional objects (Type T) The icsults of 
each group will be discussed first and will be followed by a dis¬ 
cussion of the lelations between the groups Each group will be 
consideicd as a unit and no attempt will be made to analyze the 
individual conditions within a group since the data on the varia¬ 
tions (eg, background and the dcgiec of roundness between objects 
of a pan) that occuried fiom condition to condition aid too meagci 
to wan ant such treatment 

The pciccntagc of responses to the positive stimuli of Type S 
are all above 90 (Table 5)/except in five instances Table 4 shows 
that six children made no fiist responses to negative stimuli of Type 
S: the largest number of such icsponscs was thice (C 6’), Thus 
theic seems to be no doubt} that alt childicn responded on the basis 
of the concept of roundness. 

With the introduction of the cylindncal objects (Type C) there 
is a definite drop in the percentage of responses to the positive 
stimulus When the cuive foi the percentage of responses to all 
positive stimuli of Type C (Figuic 3) is inspected, it is obseived 
that the initial diop is followed' by a slight tendency to use. This 
tiend, although not present to the same degree in all subjects, sug¬ 
gests that the shift from'spherical to cylindrical objects caused sonic 
icadjustment This adjustment piobably consisted of a shift in 
mental set from the expectation of splici ical objects to the cxpccta- 
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turn of cylindrical objects as the rewarded stimulus. The estab¬ 
lished response was upset in only two subjects (E D. and Ro M ) 
The percentage of responses for the Type C stimuli of these two 
children appioximatcs chance expectation This is true not only 
for the average of Type 0 stimuli, but also for many of the separate 
conditions of this group of stimuli. Consequently the responses of 
the r e two children werq not determined on the basis of roundness. 

A considerable amount of variation in the percentage of the re¬ 
sponses to the positive stimulus is caused by the introduction of 
two-dimensional figures (Type T) The results of E D and Ro M 
are chance scores, the other subjects’ percentages are, however, 
greater than could be expected on the basis of chance alone Con¬ 
sequently the other subjects responded on the basis of roundness, 
but with varying consistency It will be recalled that the per¬ 
centages for Condition 31 are consistently lower than for Condition 
32, (Exceptions aie E D and Ro M , their data will he omitted 
from the following discussion of Type T.) This has been attributed 
to differences in the method of presentation (ie, in Condition 31 
the comparison was between many-sided figures and many-sided 
figures or circle, while in Condition 32 one comparison figure was 
always a circle) 

The high percentage of Condition 32 is taken to mean that the 
subjects’ concept of roundness included two-dimensional roundness 
as well as three Thus the interesting points brought out by the 
percentages of Conditions 31 and 32 aic (rr) that the child’s gen¬ 
eralization spreads to figures practically lacking a third dimension 
and ( b ) that lie also tends to choose the more nearly round figure, 
but with less consistency than when choosing between round and 
non-round figures This decrease in consistency may be due to a 
restricted concept of roundness, or the situation may be complicated 
by a difficult perceptual discrimination. That is, the child, as a 
result of reenforcemcnts on previous trials, may he aware that to 
get candy the object most nearly round must be selected, but even 
though attempting to do this he may misjudge the correct stimulus. 

When the relationship between the various types of stimulus 
is considered it is found that, following the preliminary training 
period with spherical objects, the response to the positive stimulus 
is most consistently made to Type S stimuli, less to Type G and 
least in Condition 31 of Type T, while Condition 32 is comparable 
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in some instances to Type C percentages and m otlicrs to Type S. 
This may be interpreted to mean that the subjects, except E. D 
and Ro. M, after having learned to select spherical objects con¬ 
sistently (above 90 pe, cent of the time) selected cyhndrical and 
two-dimensional objects without further instructions or training. 
I bus their concept of roundness included all three gioims of 
objects. The spread to cylindrical objects was not, however, im¬ 
mediate; an adjustment penod was necessary, the duiation of 
which was probably longer than the experiment since the cons.stc.icy 
ot selecting the positive cylindrical stimulus never icached that of 
selecting the spherical stimulus There seems to have been less 
distuibance by the introduction of the two-dimensional figures than 
v t lad of the cylindrical objects, but it is impossible to be sure of 
this since the lattci always preceded the former, furthermore, some 
experience with the two-dimensional figuics was obtained m Con¬ 
dition 31, the effect of which on the responses made in Condition 
32 cannot be dctciimned 

The concept of spherical roundness which was established em¬ 
braced cylindrical and two-dimensional objects to about the same 
extent in 11 of the 13 subjects Furthermore, the concept also 
allowed foi the selecting of the roundest of two-dimensional non- 
round figures, but tins spread of the concept is not so complete 
as in the case of cylindrical or two-dlinen-lonal round objects 
Stated in another way, in 11 subjects the range of equivalence for 
the concept of spherical roundness included cylindrical objects, two- 
dimensional figures, and the roundest of two-dimensional non-round 
figures 


When the percentage of responses to the positive stimulus of all 
conditions is con-idcrcd, it is evident that the child responded on 
a relative rathei than an absolute basis. In no instance do the 
results indicate that an absolute attribute of the positive (oi nega¬ 
tive) stimulus was the determining factor of the response This 
is clearly indicated bv the pciccntages of Table 5 as well as the 
number of first responses to the negative stimulus (Table 4) 

The lesponsc is not dependent upon the physical identity of the 
stimuli blit rather upon the characteristic which distinguishes the 
positive stimulus from the negative This characteristic is abstracted 
from the stimulus conditions and cannot he descnbed in terms of 
quantitative physical attributes It is built up gradually by the 
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isolation of vanous differences between two stimuli A final genei- 
alization is formed with the isolation of ai characteristic which en¬ 
ables the conect stimulus to be chosen consistently 

H Summary and Conclusion 

The present investigation was conceincd with a study of the 
concept of loundness in young childien. Thirteen childicn, varying 
from tlncc ycais of age to six yeais, three months, weic tiained to 
respond to a ball when paired with a block in a discrimination 
apparatus The lesponse consisted of a simple manual act. Only 
1 espouses to the positive stimulus were rcwaided. 

The objects/ were exposed to the subjects in pairs. Thiee groups 
of positive stimuli were piescnted* spherical objects (Type S ); eyl- 
indiLcal objects (Type C), and two-dimensional figuies (Type T). 
Each (onsisted of tune or moie diffeient pairs of stimuli In one 
condition (31) non-iound figuies wcic paired with non-iound as 
well as round figures. It was found that 1 

1 All 13 subjects gave evidence of having established a concept 
of spherical loundness on the basis of the percentage of lesponses 
to the positive stimulus as well as on the basis of the number of 
lesponscs to the positive stimulus oil the first piescntation of each 
pair of new and different stimuli. 

2 This concept of spheiical roundness was broad enough to 
include cylindrical objects as well as spheiical objects in 11 of the 
13 subjects. 

3. The concept of sphcucal-circulai roundness of 11 children 
included two-dimensional roundness, and the loundest figure of a 
pair of non-iound two-dimensional figures. 

4. The spread was not, however, equal for cylindrical objects, 
two-dimensional lound figures, and roundest of two-dimensional 
figures. Cylindrical objects and round two-dimensional figures were 
most readily included in the pie-established concept, but even in 
these two instances a distinct diop in the percentage of responses 
to the positive stimulus is noted when these types of stimuli were 
first introduced. A moie mailced drop is found when non-round 
figures are paired. This may indicate/ that the limits of the range 
of equivalence of the concept of loundness were being appioached, 
oi that the results may be adversely influenced by the difficult pci- 
ceptual discrimination that was involved. 
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In conclusion, the concept of sphciical loundnets established in 
the subjects included cylindrical roundness, two-dimensional round¬ 
ness, and two-dimensional roundest All responses wcie found to 
be ie alive in the sense that no single physical chaiactenst.c dctei- 
mmed the response c 
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™ E RECTING MI r H U A S Mrr 0 n? S METHOD OF COR. 
KLLTING CHANCE FACTORS IN THE 

TRUE-FALSE EXAMINATION* 


Gilt, Colorado 


Clarence Carl Moore 


Children s attitudes arc largely aftected by „ concern wind, 
they call fairness. . The fair tend,or is one who ,s acanlltc” (2) 

ure ex"c,Tvt„T’ n °„l C0,KKt ‘"'T' 1 ”'"' wluch ™t,l 

ure exactly and only g.vcs a rough estimate The mere fact that 
a test gives the same results when scored by two or mo.c people , 
no assurance that ,t ,s fair to the pupils who are measured Ob¬ 
jectivity in scoring is , w t necessarily an assurance of an accurate 
measuring instillment cunuc 

aJSs'ed Yo'i Tv <0 / dCtCnn ‘ n,ng Sclwo1 lnarks »™<1 scllool marks 
arc used foi a great many purposes some of which detcmunc the 

marks' Z A 3 SCh ° 01 and hfC F ° r m0St of thesc Purposes 

marks obtained from alternate-response tests arc generally assumed 

to be accurate measures of a pupil’s status. 

Most Judies that have been made for the purpose of measuring 

the amount of erior ,n the true-false test have failed to deal with 

of 25 60 U o* inn r UmtS SUCh aS arC introduccd when a group 
of -5, 60 or 100 pupils arc measured Instead of a number of units 

S' e t t0 K that , 0f an ordin,irv true-false test, from 500 to 

imfu a 7 ,CCn J x SCd Thcre ,S a vait d '^rcnce the 

ami tlf b f tnmCd fr ° m 8UCSSlng at 25 ,tems takc ” 200 times 
and that obtained fiom guessing at 5,000 items Another oversight 

of some writers is to d.stmguish between the number of Hems on 

L" nd 7 "i mbcr u EUCSSCS the sl,l, J ect itakes in answering 
b ,, A /? d “ t wh ° '? rcady for an examination does not 
guess at .1 of the items which a test contains. It ,s also uncommon 

for true-false tests of more than 200 Hems to be ad.n.mstcred under 
ordinary testing conditions. 

The puipusc of this study w.,s creme a testing situation in 
winch the subjects guessed at a certain numbei of statements to 
score these guesses by means of a tiue-false sconng key, and to 
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determine the extent of agreement 01 departure of tile subjects’ 
guesses with that which might be expected from the use of the 
rights-minus-wrongs formula. 

In order to make sure that the tests provided only for pure 
guesses the following proccduic was followed’ (rr) The tests wcie 
written m Latin, ( b ) Latin woids within each supposed sentence 
or item were airanged in a random fashion (they piobably would 
not have made sense to a pcison who could tianslatc Latin), and 
(c) the tests weie administered to students who had ncvci studied 
Latin. 

The tests were mimeographed in lengths of 10, 25, 40, 70, and 
100 items Each length of test was adnnmstcied to gioups of 25, 
60, and 100 pupils, lespcctivcly Tables were built fiotn the icsults 
Tlieic was a frequency distribution for each of the different lengths 
of tests as administered to 25 pupils in each group, 60 pupils in each 
gioup, and 100 pupils in each group. Since some of the results 
showed an excess for ught responses and some of the lesults showed 
an excess of wrong lcsponses, a constant was added to each scoie. 
This constant in all cases equalled 50, 

The i cason for adding a constant was explained m a picvious 
article (1). The same tabulai ariangement was followed in this 
study as that shown in the preliminary study with the exception that 
the percentile points of each distribution has been computed. Since 
the proceduic in rearranging the tables to caic for the constant 
should be evident fiom the preliminary study, the law-data tables 
have been omitted fiom this study. The tciminology applied to the 
distributions of this study diffcis slightly fiom that applied to the 
distributions of the first study In the pichminaty study the com¬ 
parable distnbutions were called “Hypothetical”; m this study they 
arc called “Constant Added 1 ’ The term “Constant Added” is 
reduced to the symbol ”C/1 " The latter title is piobably moic 
characteristic of the distributions than the formei 

The Constant Added Chance Distributions 

Table 1 shows five “CA” chance distnbutions of Latin test scores 
based upon the assumption that classes with 25 pupils m each 
class take five-true-false Latin tests each of which is 150, 120, 90, 
75, and 60 items in length, that on each of the different lengths 
of tests each pupil knows exactly 50 items, and that each pupil 
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TABLE 1 

Assumption ThatCwmS 1 !}!™ « Purism Ea? S r° RES Bascd Upon ™ b 
False Latin Tests Each oV Wmc^is 15 S '!! 1 Take Fi " e True - 
Length, That on Each of the Din-Enrv’/T l 20 ’ 90 ’ 75 »_ AND 60 Ttems in 
Knows Exactly SO Items, anJ i'ha^Ea™^P nm ? HS 01 Tests Each Pupil 
100, 70, 40, 2S AND 10 Itims Accokd.no *!> Fm ‘ Guessls d at TIIE Remaining 

__ Ym lm ‘ hm 

Score 


1 


70 

62 

60 

58 

57 

56 

54 

S3 

52 

51 

50 

49 

48 

47 

46 

45 

44 

42 

40 

38 

36 

28 


100 Freq,ienc '® s of tlle following number of guesses 
2 5 40 25 10 

--- - 4 S 6 


1 


Total 

Guesses 

P 100 —Pa 
P WI— Pm 


25 
2,500 
42 00 
20 OO 
1238 


25 
1,750 
32 00 
21 SO 
9 67 


25 

1,000 
20 OO 
16 50 
7 33 


25 
625 
12 00 
8 50 
5 42 


25 
250 
8 00 
7 92 
4,78 


gulsses oTeT ^ ° f "«* 

guesses at the tcmaming 100, 70, 40, 25, and 10 items acceding 
to each of the .cspect.ve lengths of the tests mentioned above 
Column 1 shows the semes paiallcl to which me the frequencies 
shown in Columns 2, 3, 4, 5, and 6 Column 2 shows, that for 
the 25 tests containing 100 items, there was one paper with a score 
of 70, two PA pci s with scores of 58, two papers with scores of 56 
six papeis with scoics of 54, and so on through the column 
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The percentile points at the bottom of the column show that 
when a group of 25 pupils each guess at 100 items of a true- 
false test containing 150 items the luckiest pupil may have an 
advantage of 42 items over the unluckiest pupil, the luckiest 10 per 
cent of the group may have an advantage of 20 items over the 
unluckiest 10 per cent of the gioup, and the luckiest 25 per cent 
of the group may have an advantage of at least 12 items over 
the unluckiest 25 per cent of the group 
Column 5 shows that when a group of 25 pupils each guess at 
25 items of a true-false test containing 75 items the luckiest pupil 
may have an advantage of at least 12 items ovei the unluckiest pupil, 
the luckiest 10 per cent of the group may have an advantage of at 
least 0 items over the unluckiest 10 per cent of the group, and the 
luckiest 25 per cent of the group may have an advantage of at least 
5 items over the unluckiest 25 pet cent of the group. 

Column 6 shows that when a gioup of 25 pupils each guess at 
10 items of a true-false test containing 60 items the luckiest pupil 
may have an advantage of at least 8 items ovei the unluckiest pupil 
of the group, the luckiest 10 per cent of the group may have an 
advantage of at least 8 items over the unluckiest 10 per cent of the 
group, and the luckiest 25 pei cent of the group may have an advan¬ 
tage of at least 5 items over the unluckiest 25 pci cent of the group 
The percentile points of Columns 3 and 4 may be mteipicted in 
the same manner as Columns 2, 5, and 6 have been interpreted 
Table 2 shows five ,r CA" chance distributions of scores based 
upon the assumption that classes with 60 pupils in each class take 
five true-false Latin tests each of which is 150, 120, 90, 75, and 
60 items in length, that on eacli of the different lengths of tests 
each pupil knows exactly 50 items, and that each pupil guesses at 
the remaining 100, 70, 40, 25, and 10 items according to each of the 
respective lengths of the tests mentioned above. 

Column 1 shows that when a group of 60 pupils each guess at 
100 items of a true-false test containing 150 items the following 
advantages may occur due to mere chance the luckiest pupil over 
the unluckiest pupil, 36 items, the luckiest 10 per cent over the 
unluckiest 10 per cent, 24 items, the luckiest 25 pet cent over the 
unluckiest 25 per cent, 14 items. 

Column 6 shows that when a group of 60 pupils each guess ,it 10 
items of a true-false test containing 60 items the following advantages 
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That Classes with 60 Pupi.s im p®?" c fVs‘ t Upon T,,E Assumption 
Lat.n Tests Each of Which s iso o « KE F,ve Truf-Fam 
Length, That on Each or the Diftphrmt t' 9 °’ 75 ’ AND 60 Items in 
Knows Exactiy SO Items, and That Each Pmn rV S ° r Trsrs Eaci[ Pupif ‘ 
100, 70, 40, 25 and 10 Itpms According to Eaph ® ut8sE ® at tiie Remaining 
» ™ L ™=™ 


Score 

1 


63 

64 
63 
62 
60 
59 
58 
56 
5S 
54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
14 
43 
42 
41 
40 
38 
37 
36 
34 
32 
28 


Total tests 
Guesses 
PlOB—Po 
P 00 - P\ 0 

P 13- P 15 


100 

2 


: 40 25 

} 4 s 


60 

6,000 
36 00 
24 33 
14 00 


II 


1 


60 
4,200 
40 00 
16 89 
12 34 


60 
2,400 
32 00 
17 17 
10 34 


12 


60 
1,500 
26 00 
11 61 
7 40 


ml ?! 1 miml>Cr Cuc,,ed >" this table, 14,700 
Siiesses over right guesses, 190 


10 

6 


1 

l 

6 

10 

13 

16 

8 

5 


60 
600 
14 00 
8 54 
5 07 


Total excess wrong 
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may occur due to meie chance the luckiest pupil ovei the unluckiest 
pupil, 14 items, the luckiest 10 pei cent over the unluckiest 10 per 
cent, 9 items; the luckiest 25 per cent over the unluckiest 25 per 
cent, 5 items 

The non-unifonnity with which factors of chance may operate 
is indicated by the advantage of the luckiest pupil ovet the unluckiest 
pupil as shown in Columns 2 and 3 In Column 2 this advantage 
foi 100 guesses amounted to 36 items and the same advantages as 
shown in Column 3 amounts to 40 items. 

Table 3 shows five “CA" chance distributions of scores based upon 
the assumption that classes with 100 pupils in each class take five 
true-false Latin tests each of winch is 150, 120, 90, 75, and 60 items 
in length, that on each of the diffcicnt lengths of tests each pupil 
knows exactly 50 items, and that each pupil guesses at the lcmammg 
100, 70, 40, 25, and 10 items accoidmg to each of the respective 
lengths of the tests mentioned above. 

Column 2 shows that when a gioup of 100 pupils each guess 
at 100 items of a tiue-false test containing 150 items the following 
advantages may occur due to mere chance 1 the luckiest pupil over 
the unluckiest pupil, 44 items, the luckiest 10 pci cent ovci the 
unluckiest 10 per cent, 24 items; the luckiest 25 per cent ovei the 
unluckiest 25 pci cent, 15 items 

Column 6 shows that when a gioup of 100 pupils each guess at 
10 items of a true-false test containing 60 items the following 
advantages may occui due to mere chance; the luckiest pupil over 
the unluckiest pupil, 14 items, the luckiest 10 per cent of the gioup 
ovei the unluckiest 10 per cent of the group, 7 items, and the 
luckiest 25 per cent of the group over the unluckiest 25 per cent 
of the group, 4 items 

Conclusions 

This study indicates that for tests having a number of items equal 
to 10, 25, 40, 70, and 100 at which the pupils must guess the rights- 
minus-wrongs method of scoring does not leducc the influence of 
the factor of chance sufficiently to make the tiuc-false test a reliable 
measuring instrument unless the proportion of guessed items to 
known items is comparatively small. 

The gi eater the number of items on a tost at which the pupil 
must guess the greater aie his chances of making an occasional high 
or low score through chance alone. 
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LAjtn Tr V” 1 ™ 100 PupII ' s Sh Q Ass 'll r™ Assump ™" 
P r Ta Each or Which is iso 12 ? i 1< KE F,VE t ™i>Faisf 
Length, That on Each or the Differewt. 2 ?', 5 °’ 75, AND 60 Items in 
Knows Exactly 50 Items and TmJr RCST r^ Nffni8 0F Tests Each Pupii 
100, 70, 40, 25 and 10 Itlms Accordis^ tq Each ™ B Rema,ninc 

_ «- ™ Lengths 


Score 

1 


70 

68 

66 

6+ 

63 

62 

60 

59 

58 

57 

56 

55 

54 

53 

52 

51 

50 

49 

48 

47 

46 

45 

44 

43 

42 

41 

40 

33 
37 
36 

34 
32 
28 
26 


100 

2 


1 


Total tests 
Guesses 
Pun — P 0 
P w —Pia 
Pvs—Pu 


ICO 
10,000 
44 00 
24 00 
14 83 


, 40 25 

3 4 5 


11 


14 

14 


100 
7,000 
42 00 
22 33 
10,71 


14 

11 

14 


13 


100 
4,000 
34 00 
1778 
8 40 


18 

17 

18 
16 


10 


100 
2,500 
26,00 
12 40 
5 S3 


10 

6 


1 

1 

13 

18 

25 

22 

15 

5 


100 
1,000 
14 00 
7,44 
444 


Tola! numbei of guessed items in this table H 500 tw„ 1 „ , 

guesses ovei right guesses, 106 ~ ' ’ Total excesa of wr °ng 
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It is possible foi a test of 50 items to be moie valid and 
reliable than anothei test of 100 items Tins depends upon the 
number of items at which the pupil guesses m piopoition to the 
total number of items which the test contains 
Some wntcis have iccommcnded that subjects be instructed not 
to guess If a student guesses, he must suffer the consequences when 
he makes unlucky guesses He also profits when he makes lucky 
guesses Then too, there is the person who is amenable to instruc¬ 
tion and who may leave out some of the statements of winch lie is not 
sure because he docs not know for suie if he knows or docs not know 
In other woids, theic is no scientific way of finding out whether 
the subject guesses oi does not guess, whcthci he pats lnmself on 
the back when lie is lucky or whether lie blames the tcachci when 
he is unlucky Howcvei, there lias been a slight advantage found in 
favoi of accuiacv when pupils aic instructed not to guess 
Tlie wutci recommends the sconng of doubtful items befoic the 
individual score of class members is computed Those items winch 
fail to be answered correctly by fiom 55 to 95 per cent of the class 
should be eliminated bcfoie the scoic of the individual mcmbcis is 
dctcimincd Since approximately 50 pei cent of a gioup answcimg 
an examination statement will answci it correctly and 50 per cent 
incorrectly as a lesult of chance, when chance opeintes accoiding 
to expectation, a mmgin of 5 pei cent is not too much to allow foi 
the variation in the unifoim operation of it. Less than 50 pei cent 
of a class answcimg ,i statement conectlv indicates lcsults which 
aie negative to the results expected by the tcachei when the scoring 
key was constructed Such a situation may indicate that the teaching 
was negative to the concept which the teachei had in mind, that 
tlicie was a high degice of chance involved, oi that the teacher's 
viewpoint is wrong or at least different from the viewpoint of the 
class concerning this particulai statement 
In the fiist and last situations, the teachei has not produced enough 
change in the pupil's way of thinking to make the statement woithy 
of inclusion in the test In anv event, it is bettci to eliminate the 
item, foi it leflccts citlici on the teachei's judgment of how well 
he has taught, or on his ability to teach in a comprehensible mannci 
Even when tiuc-false tests have been constiucted so that the diffi¬ 
culty of the test is in the pioper proportion to the accomplishment 
of the class, they ate still only rough estimates of the individual 
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;“r- ii -«* not - 

ih vr' ™r ms ' zi rr :ls 

»*-ZC:r mt W ' th “'—-ponse tct lu! 
The wii,ci 2Z,'7TZZr\ "T ms 01 —«•«»«' 

been comtiucted from the scorn o^fin S “ fGS wl,,dl luul 

a tango of from 55 to 90 with a mediZof 73 9‘‘ S d ' str,1 ’ ut | un llild 

normal dmtnbution The scores of rln« a P 9 , Ifc V Y‘ 1S * lImost (l 

OHO five groups by means „TZ 1 J S T,"’ 

of tins distribution was to determine'the *Zl (J) /’'VTT 

individual members ot ,r class should .nr.. 6 S 01 Imikb WMC I t r 
a j> r n , ,, , , as5 sllould receive in connection with the 

Column 5, with the abore distribution Tf i ', W| 

instance as ,t cl,cl m Table 2 Column S M ? PCiated ,n thls 

the pupil should be placed Lh ‘i ^ 

button, and tf the pupil knew exact!; 75 of 100 items and guessed at 
the i c,naming- 25 items on a series of 60 tests, his marks wo 1 be 
Pioximatclv as oHous one mark of A, 1+ maih of £ ^rh 

If; 4 mA1 | ks of D ’ n,1(l one of F It should he emphasized 

J, as ' u ‘" ed t0 knov m cr,U3 ' numh « of 

Thcic may be some who will conclude that such a d.st,.but,on of 
such a pupils marks is immatci.al due to the tact that he is an average 
pupil and that the final outcome of li.s 60 maiks gives him an 
average standing of C That is, the final summation ot the i u 
of many examinations gives the pupil approximately h,s tme status 
wuter can find little fault with such a philosophy as it applies 
0 many test. It is basically sound However, the psycholigj 
effect of such inconsistency mav lead to immediate attitudes on the 
pai of the pupil which aie basically unsound This may be espo 

pupils ' Immcdlate eftect upon thc '‘ttitudcs of younger 

As an illustration, suppose that an average pupil gets a maik ot 

D "f ° ne test,l , 1g and a of B at the next testing penod 

or that a pupil should woik very diligent!, p.ev.ous to one testing 
pci iocI and that he is s 0 imfoitunate with his guesses that he receives 
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an average maik of C and that lie fails to woik up to his ability 
previous to the succeeding testing period hut is so lucky with his 
guesses that he receives the same mark. Isn't such a situation as 
either of these likely to lead the pupil to assume a passive attitude 
toward his school program? 

Teachers, who feel that the tiue-false examination is an exact 
instrument of measurement, may also be led to wrong conclusions 
concerning the child’s efforts. Parents to whom the lcpoits fiom 
such measuicments aie sent may penalize the child foi conditions 
which are entirely beyond his control. If tlicie are situations in 
which the alternate-response test measures certain knowledge, atti¬ 
tudes or skills better than other types of tests, they should be used 
But why not accept a scientific attitude towaid such testing situa¬ 
tions and frankly admit that their accuracy is questionable even 
though they are carefully constructed and propcily applied. 
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Maternal behavior coinnnsec *-hp 

of offspnng It is oidinanly seen dunn^l C ° nncctc( f wuh tllc carc 
between the birth of the youmr W th* ♦ S “ ta . t “ n ' 1 c *> tllc peuod 
one of the main fcatmes of rli* ,' me their weaning Since 

Phvsls of the hormonrpiola U '? 

(19), attempts have been mad l J , , (1CtCfmmes ,n,lk ^return 

e.thccrude hypophyseal ext,acts (7 34 Ts^'n" beI ; avlor w, «> 
(26,27,28,21) v/ ’ 01 vvith Piolactin 

repotted to mte.fere w,th thik belu™ (2^22 T™ ^ ^ 
nal behavior ,n thc mouse. mcchamsms of mater- 

A Material 

Mice of pme strains (mamly A, also CHI , CJH. C, JK, C/SAN 

in m'etalL ^ 02 ” ’ e7ru£ ^ T ™ ***** 

-rr* 

attempt to escape the author's hand, neither d,d they attack ,t ‘ ,0t 
Thg anim ds Wcrc g,vcn flce access water and punna fox chow. 2 

♦Received , n the Ed.tm.al Ofhcc on August 31 , 1939 
, piulinunaiy leport of the result *i in * 
published elscvvheie ( 14 ). f thls investigation has been 

2 Wc aie indebted to Dr L C Strong for the 
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B Bfhavior During Lacmtion 

The understanding of the expet intents reported below necessitates 
a brief account of the behavior of lactating mice 

The maternal activities of the mouse arc vciy snnilat to those 
which have been dcscnbcd foi the rat (33, 20, 34) The maternal 
mouse, usually after sniffing at the voting put in hei cage, retiievcd 
it, holding it between her teeth by the skin of the back, and earned 
it to the nest After depositing the young, she went back to the 
place of lctrieving and continued to pick up young and cany them 
to tile nest as long as she found one In one instance, 50 newborn 
mice put in the cage of a lactating mouse wcic icadily ictricvcd It 
was not possible to observe a discrimination between foster young 
and the own young of the animal 

In the nest, the lactating mouse licked the young thoioughly, fre¬ 
quently confining her licking to the external genitalia She then 
huddled over the young When the young were sucking the nipples, 
she seemed to be in a relaxed position, legs stretched over the young, 
remaining immobile in spite of the crawling and shifting of the 
nurslings This calmness was in contrast to the habitual lcstless- 
ness of mice, and was especially noticeable when a cage containing 
several mice was opened. usually all the animals left the nest except 
the females in the act of nursing 

During the lactation period, various activities were observed which, 
unlike retrieving, licking, and cuddling, wcic not directly piovokcd 
by the piescnce of young (a) Nest building was cliaractcuzcd by 
digging and cairying material to the site of the nest to be constructed, 
resulting in a hollow nest fiequcntly enclosing the animal ( b) De¬ 
fense reactions were obsetved mostly in isolated animals. Such re¬ 
actions could be seen when a mouse was introduced into a cage where 
a lactating animal was kept with her young the newcomer was 
usually fought When young were born m a cage where several 
mice weie picsent, it was sometimes observed that after the parturi¬ 
tion the mother did not permit the other adult mice to penetrate 
into the common nest. 

C Methods and Results 

Maternal behavior was examined by placing a young for five min¬ 
utes in the cage of the animal to be tested, Killing of the young 
was only rarely observed, contrary to what happens in colonics of 
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mice wind) aic not used to being handled Two types of tests were 
used: eitliei a single newborn mouse was presented 01 mice pups of 
various ages were successively put in the cage 

In both tests three types of reactions were noted (n) Retrieving 
was lated “one,” when the young was picked up and diopped any- 
whcic in the cage, “two,” when the voung was carried to the nest, 
and “three,” when the mouse then came back to the spot where the 
pup had been found ( b ) The caie of the young was iatcd “one” 
when licking of the young for over 60 seconds was observed, and 
“two” when the mouse would sit over the young ta the nest until 
the end of the five-mmute test (c) Nest budding was sometimes 
found to occur It was iatcd “one” when thcie was digging m the 
shavings; “two” when material was earned to the nest, “three" was 
applied to the budding of a hollow nest ovei the young. The 
aibitrarv addition of the /igutes for letneving, care, and nest build¬ 
ing furnished a “nutcinal index” fiom 1 to 8 which appealed to be 
helpful in this investigation (13). 

1 Ft ovocative Value of Young Alice 

The value of the tests for maternal behavior was found to depend 
on the age of the young used fot testing Wc have frequently 
observed that a mouse will display full maternal activity towsuds 
a newborn mouse, but will pay little attention to a 10-day-old one, 
and will ignoie one 15 days old. The ability of the young to elicit 
maternal activity appeared to decrease as the age increased, as lias 
been leported for the lat (34) This effectiveness of the young to 
evoke cxpiessions of maternal behavior is lefcircd to in this paper as 
their “provocative value.” 

In order to measure the provocative value of young of different 
ages, the frequency of the retneving of voung of four different 
ages was determined. For this purpose 15 (— 1)-day, 10 (±l)-dav, 
5 (drl)-day and new-born (0-1 day) young were successively 
placed foi 5 minutes each in the cage of the same adult animal 1 
One hundred and ninety-two such tests were performed at 2-3-day 
intervals, using 20 taunting females These tests showed that new- 


fl It is possible, especially in view of the "sensitization" factor discussed 
below, that failure to present voung of different ages in a mixed, balanced 
order, may have affected the results slightly, tending to increase the number 
of younger, and to decrease the number of older, pups retrieved 
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TABLE I 

Frequency or thl Retrieving or Young of Duferent Ages 

Tests with lactatlng Tests with parental males 
females 

Number Frequency Number Frequency 
retrieved of retrieving retrieved of retrieving 

N= 192 N = 52 


0 -1-day-old young 

160 

33% 

44 

85% 

5-day-oId young 

149 

78% 

41 

79% 

10 -day-old young 

10 + 

54% 

21 

40% 

15-day-old young 

21 

11 % 

8 

15% 


born find 5-day-old young were letncved much mole frequently 
than were older pups (Table 1, Columns 2 and 3) The fre¬ 
quencies of the retrieving of new boin, 5-day, 10-day and 15-day 
young by lactating females were 83 pei cent, 78 per cent, 54 per 
cent, and 11 pei cent lcspectivcly. Using these figures as an index 
of the provocative values of the young, one secs that these values 
dectease relatively mote rapidlv as the age of the young incieases 
(Figure 1). 

Since a 15-day-old young has but little piovocativc value, one may 
assume that a mouse which tetrievcs it has a strong maternal drive 
On the other hand, a mouse which would respond only to a new¬ 
born young (strong stimulus) has only a weak maternal drive 

If young of different ages arc presented to a maternal mouse, the 
oldest young retrieved will indicate the smallest stimulus capable 
of eliciting maternal responses The age of the oldest young re¬ 
trieved may be used as a figure for the intensity of the maternal 
behavior, as was done by Wicsnci and Sheaid foi the rat. This 
convenient method was used in oui investigation. 

Instead of using the age of the oldest young ictuevcd as an index 
of maternal behavior, one might derive fiom the cmvc (Figure 1) 
the corresponding provocative values The figuics, thus calculated, 
did not appreciably change the results'given below and will not be 
reported 

2. Vaitations hi Maternal Behavtoi Dut niff Lactation 

In most mammals, maternal bchavioi has close lelationslnp to 
lactation, appearing and disappearing with it (15) Furthermore, 
during lactation variations in maternal behavior have been found 
In the rat, this behavior reached a peak soon aftci parturition and 
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number 

OF YOUNG 
RETRIEVED 



AGE OF YOUNG 

(jn days) 


FIGURE I 

NUMlm OF Younc Mice or Difureet Ages r toed 
WITH UCTATINC FEMALES 

The youngest pups were the most frequently retrieved 
the greatest provocative value 


in 192 Tests Madf 
and, therefore, had 


decreased slowly until the end of the 
Casual obseivations revealed that tins 
and rabbits also 


lactation period (33, 34). 
might be the case for cats 


Twenty mice we.c tested three times a week, starting a few 
da 3 s befoie paituntion and continuing unttl after the young wcie 
weaned. The animals were sepauted from then young foi a half 
ur before the test The age of the oldest young retrieved, deter- 
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$ 

FIGURE 2 

Variations or Maternal Behavior Indicated dy the Variations or the 
Age or the Oldfst Young Retrieved, Before, Durinc 
and After Lactation 

mined ns described in the picccding section, was used as a figure 
for the intensity of the maternal behavior The maternal index was 
calculated from the obscivations on the new born young presented 
at the end of the test In addition, tests on eight mice were made 
as lute as three weeks, and on four mice, over three months after 
the end of lactation 

The results (Table 2 and Figure 2) have been supplemented with 
data on the rat, which were calculated from Wicsnei and Sheard’s 
figures showing the peak of maternal behavior at partuiition and 
its gradual decrease during lactation, as reported for this species 
(34, 20) In the mouse there weic no such variations of maternal 
behavior Neither the maternal index noi the average age of the 
oldest young ictncved showed important modifications. 

However, the figures suggested tile possibility of a slight increase 
of maternal behavior before parturition and of a small peak just 
after partuiition (Table 2) Analysis of the data showed that these 
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featuies existed only in primiparous females This was apparently 
due to hoimonal shifts before and at parturition, although the 
stimulation by tile young used for the tests might have been the agent 
of this increase, as indicated below in this paper. The increase of 
maternal behavioi at the first partuntion was more definite with 
the mice of the stiains N and F (two mice of each) Furthermore, 
m these animals, the avciagc age of the oldest young ictrtcvcd de¬ 
ceased during lactation, from 8 1 soon after pnitmition to three 10 
days later, and 2 5, 21 days later The five multiparous females did 
not show variations of maternal behavioi befoie, during, or after 
lactation, but the averages suggested a moie intense behavior than 
in primiparous females (Table 3). The number of positive tests 


TABLE 3 

Intensify or Maternal Behavior in Primiparous and Muhiparous Females 



Number o{ 

Number of tests 

Percent 
of posi- 

Maternal 

Average 
age of 
oldest 
young 
retrieved 


animals 

Total 

Positive 

five tests 

index 

{in days) 

Primipnrou« 

Multiparous 

IS 

132 

114 

75% 

3,7 

70 

5 

35 

30 

86 % 

38 

9,0 


was larger and the average age of the oldest young rctneved, greater 
in multiparous than in pnmiparous females However, the average 
maternal index was the same in the two cases 

On the other hand, an intense and immediate maternal behavior 
was observed in six out of eight females kept away fiom young foi 
three weeks and in four out of four females kept away from young 
for three months after the end of the lactation period (Table 2) 
One of these females, in addition to the usual test was given 50 
new-born young. She retrieved, licked and cuddled them eagerly, 
and displayed definite unrest, when the young had been removed 
So typical a behavior outside lactation confirmed the small importance 
that the hormonal set-up of lactation had on the maintenance of 
maternal activities. 

3 Maternal Behavior m Vminus Physioloffical ami Experimental 

Conditions 

A behavior similar to that shown by lactating and post-lactating 
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Eight out of nine mice, 4 having received 10,000 to 16,000 R U 
of ocstrm in fractionated doses from bath until they weie tested 
at the age of 121 to 203 davs, became leadih maternal in the piescncc 
of young 

A few obseivations on tlic maternal hchavioi of jats showed a 
fairly complete pattern in two out of tlnec hypophysectomizcd 
lactating female lats (13) and m three out of 10 noimal vugin 
female lats aftci sensitization Retrieving alone was found in 
vugin females (5 out of 10), normal (4 out of 6) and castiated 
(2 out of 3) male lats five months of age, also after sensitization 

D Discussion 

1 Physiological Phenomena of Lactation (Rat, Mouse) 

A brief account ot the physiology of lactation is nccessnij here 
foi the interpolation of the results rcpoitcd above 

Milk secretion is initiated by the lclcasc of piolaclin fiom the 
hypophysis as a consequence of the inter mption, at patturition, of 
the hoiinonal secretions fiom the placenta and the corpus lutcum ot 
pregnancy (19). A reflex fiom the empty utcius also conditions 
milk sccietion, since Sclye has shown that lactation may be inhibited 
by filling the utcius with paraffin aftci the fetuses have been 
lcinovcd (30) 

The maintenance of lactation, which lasts tor about 21 days, 
is due to suction on the nipples, since the milk sccietion stops when 
the young arc pi evented fiom sucking By means of ncivous path¬ 
ways, the suction acts on the hypophysis, causing it to iclease 
prolactin, thus maintaining lactation (31, 10). Suction is also the 
cause of the anocstrus of lactation no follicles tipen in the ovai\ 
and the animal docs not come in heat This too, may he due to the 
release of prolactin, inasmuch as the injection of this hotmonc pre¬ 
vents estrus (6, 12, 15). 

The giving ot milk to the young causes the mother to lose a 
considerable quantity of nutritive elements Some rats have been 
found to seciete ovei night fiom 3 to 8 cc of a very lich milk 
(protein 11 70 pei cent, fat 14 79 pci cent) (5) As is expected, 
the appetite ls increased, an avciagc intake of tinec times the 
normal amount of fat and piotcin is obseivcd (24). The ensuing 

j We are Indebted to Dr W U Gaidner foi these animals 
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between young of dificient ages was comparable in ihc lactating 
females and in parental males (Table 1), although the former built 
nests actively and the latter did not 

One may conclude that a dtive, specifically directed towaids tly* 
young, determined the main foims of maternal lichavioi in the mouse 

The action of hoimones on such behavior is faiily ccitain in several 
species, for instance, in the dog. When a female dog m heat is 
not sued bv a male, a pseudo-gestation follows the heat pcnod (19) 
At the end of this pseudo-gestation, lactation (19) and maternal 
behavior (17) takes place, as after a normal gestation, although 
there is no paituiition and no young sucking Such an occuircnce 
of maternal behavioi can only be explained by the hotmonal shifts 
piesent at the onset of lactation 

In the mouse the only features to suggest a hoimonal influence 
on maternal behavior were the incieasc in the maternal activity of 
the females (1ST and F strains especially) before or at the time of 
the first parturition, and the slightly moie intense maternal behavior 
in multipaious than in primiparous females, In geneial, during or 
after the lactation period, no variations of maternal comportment 
could be found The iole of hormones is therefoie veiy restricted 
in the mouse. 

What hormones act on maternal behavior has not so far been 
conclusively demonstrated. Two theories based on the two mam 
hoimonal features of lactation, namely sanction of prolactin by 
the hypophysis and interruption (oi ieduction) of the ovarian- 
seciction of female hoimone, cstrin, have been presented. (a) 
Ehrhardt (7), Wiesncr and Shcard (34), and McQueen-Williams 
(18) attributed maternal behavior to secretions from the hypophysis. 
The active factor in the hypophysis, after Riddle, Bates, and Lahr 
(26, 27) and Noble, Kumpf, and Billings (21) would be pio- 
lacttn. ( b) Accoiding to Ccm (3), maternal behavior is due to a 
reduction of the gonadal secretions. However, as the secretion of 
prolactin and the absence of estnn secretion are linked (19, 6, 1) 
and both occur during lactation, it is not possible to decide which 
one of these two conditions has a direct beaiing on maternal 
behavior. 

In the mouse, the presence of prolactin or the absence of estrin 
might he the effective hormonal agent, but neither was essential foi 
maternal behavior. The suppression of prolactin, by removal of the 
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hypophysis, cl id not pi event the development of maternal activities 
Noi did tile injection of gcncious amounts of female hormone for 
peuods of seveial months, affect the occuuence of maternal behavior. 

Riddle stated that sevcial hormones, namely, estrin, piogcstcronc 
and ptolactin, must act successively in the body before maternal 
behavior appears fiat, chicken) (28) However, in mice which 
wcie castrated at bath to prevent the sex hoimoncs fiom acting 
as a pinning step, maternal behavior still occiured aftci sensitization. 

Another possible intervention of hoimoncs resulted fiom the 
fact that it was ncccssaiy to leave a young in the cage foi some time 
befoie maternal behaviot appeared in non-matcinnl animals As 
happens often in buds, sensorial stimuli, which here would come 
fiom the young, might have determined the release of a hormone fiom 
the hypophysis of the mother Thus in the pigeon tlte picscnce of 
the eggs in lire nest conditioned the release of prolactin fiom the 
hypophysis of the paients, since the lemoval of the eggs pi evented 
the piolactm-induccd development of the ciop gland (23, 25) In 
the mouse, the picscnce ot young, being effective in animals deprived 
of then hypophyses, did not act through a release of a hypophyseal 
hoimonc 

Finally the picscnce of maternal behavior in males eliminated 
the possibility of the behavior bang caused by the reflexes of parturi¬ 
tion or of nipple suction The latter, however, had an action in 
[act at mg females which will be lcfcned to later 

As a consequence of the restricted action of the hoimoncs in the 
maternal comportment of the mouse, a gicat impoitancc must be 
given to tile role of the nervous system. It is well known that the 
pattern of a bebavioi is usually dependent upon neuronal mechanisms 
(4), Hence the existence of nervous elements commanding maternal 
behavior could be assumed The localisation of these elements 
might be in the corpus striatum Various lesions of this region in 
the pigeon (29) and in the cichlid fish (22) appealed to suppress 
one, several, ot all the maternal activities of the animals In addi¬ 
tion, the whole cerebral coitex had an influence m mammals, mainly 
on tile correlation of the units of behavior (2) 

In the initiation ot maternal activity observed at the first partuu- 
tion of the female mouse, the active factor, in addition to a slight 
hormonal stimulation, may be a “sensitization” of the maternal 
behavior of the mother by her young. Experimentally, such "sensi- 
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tization" could be easily obtained by putting new-born young in the 
cage of animals This sensitization, being similar m normal, cas¬ 
trated, or hypophyscctomizcd animals, obviously involved only 
nervous mechanisms. 

For similar reasons, the provocation of maternal behavior in ani¬ 
mals which were already paiental mav be ascribed to nervous or 
sensorial mechanisms Further pi oof of tins fact was obtained from 
a comparison of the lesponses of lactating females and of parental 
males piescnted with young of vanous ages The piovocativc values 
of the young were not greater when tested on females duung lactation 
than when tested on sensitized males (Table 1). Therefore, the 
provocation of maternal behavior depended on nervous mechanisms 
apparently not influenced by sex oi lactation 

Finally, maternal behavior once initiated was maintained for 
pcnods of time as long as three months even in the absence of young 
(Table 2) This maintenance also appealed to depend on the 
nervous system 

In conclusion, the ncivous mechanisms that aic responsible for the 
maternal comportment may function independently of hormones 
not only in paiental animals, but also in non-p.ncntal animals, when 
the seasonal stimulus afforded by the young is prolonged for 
some time, as in the sensitization piocess 

3, Other Components of Maternal Bchavioi 

a Nest building was elicited by cold even in non-lactating animals 
(Kinder, 11) The action of cold was immediate, nest building 
being observed as soon as the animal was put in a colder place (16). 
Accoiding to Kinder, nest building is "a reflex of cold 1 ' as are 
shivering and goose flesh m man (11) During lactation, the cause 
of nest building might be the "reflexes of cold” due to tile super¬ 
nal mul tempciatuie found in lactating animals (16). Such lcflexcs 
are known in cases of fever in man, especially when the temperature 
is variable That tile high temperature of lactating lats was un¬ 
stable suppoited the opinion that leflexes of cold occurred which 
determined nest building Factors other than this lactation fever 
might play a role, since a high, vauable temperature persisted all 
duung lactation, while nest building gradually decreased (16). 

b. The pi olonged station on the nest The attraction for the 
young which accompanied the main fonns of maternal bchavioi ex- 
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plained why the mother went over the young m the nest The 
persistent station on the nest for long periods of time was a conse¬ 
quence of the marked reduction in the activity of the lactating 
mother (32). On the other hand, the relaxed attitude of the mother 
in the act of nursing suggested to us the existence of a pleasure 
derived from suckling the young The thcoictic.il necessity of such 
a pleasure for the preservation of the species and its existence in 
other animal species (cat) and even in women pointed to the coircct- 
ness of such an assumption. If picsent, «\ pleasure deuved fiom 
suckling would contnbute in keeping the mothci ovci the young 
c The defense factions, being obseived for the most pa it during 
the act of nursing, appeared as anothei consequence of a plcasmc 
derived from nursing, since they compaied with defense reactions 
picscnt in animals satisfying other drives (c.g, dog when feeding). 

Our account of the initiation and maintenance of the pattern of 
maternal bcliavioi in lactating female mice may he briefly sum- 
manned* (rf) Then intense nest building was, at least in pait, 
determined by the reflexes of cold that occuired as a consequence 
of a liypernoim.il and unstable temperature (b) Both reduction 
in the activity of the animals and pleasure derived from nursing 
explained the ptolonged station on the nest, (c) The defense re¬ 
actions often seem to accompany the intense phases of various drives. 
(d) Finally, tetr'wmg, Itckti\g, and cuddling of the young, which 
were looked upon as the main components of maternal behavior, were 
due in part to the ‘'sensitization” of the mother afforded by the 
continuous piesencc of the young after parturition. Evidence that 
some stimulation of maternal behavior by hormones existed at 
parturition wat» lcpoitcd above, but the role of the hoimoncs in 
the mouse was less important than in the rat and apparently most 
other species A marked maternal care, being realized through sen¬ 
sorial or hoimonal stimuli, will persist indefinitely without need of 
further stimulus 


E. Conclusions 

The complete pattern of maternal behavior m rats and mice in¬ 
volves elements of diverse ongins. Nest building, prolonged station 
on the nest, and defense reactions are caused by factors without 
direct relation to the mam features of maternal behavior, namely 
retrieving, licking, and cuddling of the young 



342 


JOURNAL OF GrNETIC PSYCHOLOGY 


1 In matern.il mice, the latter behaviors are elicited by young 
and the ability of the young to do so decreases piogrcssively as their 
age increases 

2 The main expressions of maternal behavior in mice arc little 
influenced by the hormones of parturition and lactation. The only 
features piobably to be attributed to hormonal influences aic an 
increase in maternal activities just before the first parturition and 
slightly greater activities in multipaious than in pnimparous females 
No other violations could be detected either dunng or after lactation 
periods 

3 In nounal male and virgin female mice, even after removal 
of sex hormones by castration oi hypophyscctomv, maternal behavior 
could be evoked by leaving young in the cage (sensitization) 

4, Nervous mechanisms may thcicfoic be considcicd the pri¬ 
mary factoi involved in the initiation and maintenance of the main 
featuics of maternal behavior. 

5, An explanation of the complete pattern of maternal bcliavioi 
in post-paitum females, on the basis of physiological findings, has 
been attempted. 5 
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appeal ance of Goddatd’s translations of the Dc Sanctis and the 
Binet-Simon tests of general intelligence in December, 1908, and 
the subsequent Vineland lcvision of the Binct scale in 1911. These 
inconspicuous events, perhaps known at the tunc to only a few in 
this audience, mniked a definite turning point in the history of the 
public-school special-class movement in the United States. After the 
appearance of the Vineland publications, especially the 1911 scale, 
intelligence testing spread like wild fire in this country in the public 
schools, courts, lcsidential institutions foi dependents and delin¬ 
quents, and elsewhere Within a few yeais 30,000 copies of the 
Vineland Bwet manuals had been distiibutccl Although the enor¬ 
mous spiead of the scale was paitly due to the cvaggeiations pi omul- 
gated regarding its unemng accuiacv and its complete adequacy 
for the diagnosis of mental defectiveness (wc weic assured that 
“nothing else was required in the laige majonty of cases”), it 
was also due to the fact that the scale met a genuine need better 
than had cvci been done before, namely, the need foi a simple, 
practical, easily administered, standardized, objective scale of tests 
for the measuiement in understandable terms of levels of intelligence 
and dcgiccs of intellectual deviation Indeed it was the need m 
the Pnnsian schools for such an instrument that led to its invention 
It is in large measure due to the Ihnct scale that psychological 
examinations piioi to assignment to special classes has become a 
commonplace piactice throughout the nation. Perhaps it is not an 
oveistatemcnt to affirm that all of our modem psychological testing 
in the schools foi puiposes of educational classification oi mental 
diagnosis otiginated in the Binet scale, foi gioup mental testing did 
not flourish on any scale until 1918 or 1919. 

In spite of the numerous cifticisms lodged against the Binct scale 
during the three decades in which its vanous revisions have been in 
constant use—some of which have been superficial oi it relevant while 
others have been wholly peitincnt and in some instances even devas¬ 
tating in their implications—it probably is coucct to say that the 
Binct scale has been used more ficquently than all other clinical 
tests combined for the determination of the level of general intelli¬ 
gence, certainly so far as concerns school children, and that it still 
continues to occupy tins position of preeminence The continued 
popularity of the scale, whatever its theoretical shortcomings and 
practical imperfections, is attested by the fact that two American 
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revisions have appealed within the last two yeais, neither of which 
marks any basic reconstruction. 

Let no one infer fiom this bncf mtioduction that we arc pre¬ 
paring the giound foi the picscntation of evidence that the Ihnet 
scale is the final word in intelligence nrcas moment technique, that 
the new lcvisions cannot he impiovcd, that the system nf tests 01 
of scale const!uction is based oti coucct psychological pi maples, oc 
that the minacious questions hi ought to the fore hi the use of the 
scale arc now fully undeistood and have been satisfactory solved, 
such as the questions of the lelative influence of licieditaiy and 
env non mental facto is on the test results the n.itine, extent, and 
causes of fluctuations in successive test pcifoimnnccs, the natuic and 
causes of mcgtilaritics oi scattering in the pattern of response to the 
mdivulu.il tests, the reliability ot the test semes foi diagnosis ot 
piognosis, then educational and social implications, and the like. 
On the conluiv, few of the numcioits questions pinpointed In the 
piodigious Binct measuiemcnt work of moie than a quaitei ccntuiv 
have (wen settled with finality, although dining this intcml moie 
cntical studies haic probably appealed of die difteicnt Bmet levi- 
sions and of lcsults obtained fiom then use than of all othei indi¬ 
vidual tests cuncntlv used m cluneal practice. The most recent 
ci illusions by the Iowa Child Welfare Rcseaich Station woikcis 
ate as challenging as any that have been leveled against the scale 
dining its entile histoiy, although the assault on the scale itself is 
implicit lathei than duect and peilups less affects its fundamental 
stiuctuic than the uses made of its results as well as of the results 
of othei tests of ability These investigators’ "pessimistic commeii- 
taiy on the value of intelligence tests” seems to lead inescapably 
to the conclusion that a Bmet IQ aftoids a reliable measure of 
intelligence only at the time the test is given and possesses no prog¬ 
nostic value as a measure of mhcient or constitutional endowment 
It aftoids a measuie ot environmental stimulation rather than of 
native ability To quote "The IQ of a child at a given age does 
not necessanlv tell us what his futuic IQ will be or what his past 
IQ was” "Thcie is now no escape fiom the fact that the IQ’s of 
children have possibilities of change over a large poition of the IQ 
range fiom genius to feeblemindedness. Children can and do 
change in test IQ fiom average to genius and fiom atciagc to 
feeblemindedness,” depending upon the stimulating or uon-stmiulat- 
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mg character of the environment. Instances aic cited by the inves¬ 
tigators of Binet IQ's which increased fiom 98 to 167, an incieasc 
of 69 IQ allegedly due to "attendance at pieschool and emollment 
in an unusually stimulating elementaly school/' and which decreased 
fiom 103 to 60, a loss of 43 points allegedly due to an "unfavorable 
environment . in an orphanage wheic almost no individual atten¬ 
tion was given the children, whcie as many as 35 cluldien were 
housed in one cottage with an untrained matron in charge, where 
play materials were not available, wheic contact with oidinnry life 
situations was at a minimum” (7, 8, 2, 3) These startling con¬ 
clusions legal ding the possibilities of education may give pause to 
many special educationists and clinical psychologists, paiticulaily 
those who have excluded entucly from the benefits of public edu¬ 
cation cluldien adjudged ineducable because they fall below an 
IQ of 50, which they icgard as indubitable proof of an ineradicable 
or unalterable native defect On the othei hand, the conclusions 
may uiousc the skepticism, not to say the undisguised hostility, of 
the host of woikeis who have striven to provide mentally rctaidcd 
cliildien with the best possible educational facilities that modem 
school systems afford but who have nevci been able, figuratively 
speaking, to tiansform sow’s ears into silken purses and who aic 
unable to follow the conclusions repeatedly piomulgatcd bv prac¬ 
tically all of the Iowa group of investigates, 

For a long time we have given lip scivice to the concept of feeble¬ 
mindedness from social isolation but, practically, the concept has 
lcmamcd a dead, lettci. The majouty of specialists on mental 
defect do not even mention the possibility of mental defectiveness 
through social dcpiivation Appaiently the assumption lias been 
accepted that environments so lacking in intellectual stimulation as 
to produce fecblc-mindcdness do not exist on the icality plane in 
this coimtiy or that feeble-minded ness engendered by a socially 
impoverished envuonment is a myth, Of many thousands of cases 
passing tluough the writer’s clinics only four instances of serious 
mental retardation now come to mind which were ascribed puicly 
to mental or educational neglect The case files for these adoles¬ 
cents are not now at hand, but the IQ's based on the 1911 Vineland 
Binet varied from about 60 to 72, Two unschooled sister s, who had 
been put to work in a mill in Florida at the age of six, weic brought 
by a religious organization to Pittsburgh at the ages o( 10 and 14 
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foi an education, and placed m t w 

mentally deficient, they did not piescnt'n Y™ Y™*' Wll ' le tcstl, ' B 
of the mental defective. The same cJThr the Sy,llpto,,l com P 1 ^ 
boy from the iamc state who L u b Said ° f a l^-ycar-old 

my clinic in St Louis icfeiifd l!?" T* Scho ° 1, w,1 ° ie ‘ lcIlctl 
18 when he had a 1 net evdof l IZ ^ ^ 

case of mental defect throth " K T a 

social and educational neglect^and ia atrophy ^Pcmduccd by 
without anv schonlmg, f„ b i 1 , °' 15 ‘ yCar *° ld ***> 

Vngmia None of these 7 ?* , T nta,n SCCt,on 111 West 

oi hotdeiline level Ahh i bc ? W t,c ^ gl,u,c defective 
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lilts of lie Biitish investigates who icpcated Stoduid's cxncn 
meats on the paternal alcoholization ot guinea pigs and wete unable 
to substantiate his oncogenic findings Certainly the Iowa findings 
i vet'liable arc of tiansccndent impoitance foi education so fa. as 
hen implications me concerned But all the rcm.uks thus far made 
‘ G ely P leIim ' n ‘Hy to the main contribution of this paper 

B Description or the Investigation 

ntT!^T CStIgat,OI \ nOW ^ bc iep01ted ,s mi * m > 11 18 Sieved, m 
a least two part.culais First, it ,s based on the largest number 

of Bmet tests periodically administered to the same subjects, so fat 
as is revealed by the published lesults of such testings that have 
come to the w r «t ers attention. Twenty-seven semi-annual Stanford- 
i^inet 1916 version testings were administered to Subject A and 
*7 to her sistci, Subject B, four years and three months younger 
tnan A If the six easiest tests from the 1905 Binet scale and the 
easmst tests in the Stanfoid-Bmet, which weie administeied from 
the 14th to the 30th month, are included, the number of testings 
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is 31 foi Subject A, and 29 foi B The data denved ftom sucli an 
extensive, unduplicablc senes of tests of two noim.il siblings should 
possess lntimsic intcicst, whctlici oi not the Binct scale lias been 
outmoded, as some enttes avei, and quite ap.ut horn anv bearing the 
icsults mav have on many of the moot issues affecting intelligence 
testing 

Second, all tlic testings weie done by tile same pci son This 
should make foi unitomiity of test admimstiation and scoung 
Binct tests given to the same child bv diftcicnt examine* s show a 
couclation of 79 as compaied with 87 when given by the same 
cxammcis (Gcjtiudc Hildicth) 

In the admimstiation of the Bmet scale, the wide lange method ot 
testing was employed Thus, to lllusttatc fiom two age levels' at 
age five, A was given 21 tests above hei V-ycai base to age IX 
(exclusive of the vocabulaiy test in X counted at VIII) and B was 
given 2+ tests above hei IV-ycai base to age IX (exclusive of the 
vocabulaiy test in X). At age 9, both A and B weie given 20 tests 
above the base of VIII (counting the vocabulaiy tests in both X 
and XII). This docs not include the tests given at and below the 
base Many tests weie admmistcicd many times dining the com sc 
of the investigation The extent of the testing diumg any sitting 
was determined by the natuie of the pcifoimancc in the uppci 
year-levels 

In addition to the Bmet, the examinations included the mote oi 
less ficquent admimstiation of the Seguin foim boaul, given as a 
test of maximum speed of teaciion, and Hcaly A and Mealy B foi in 
boaids, the Wallin peg boaids, and ccitnin antliiopomctnc measure¬ 
ments (height, weighL, spnomctiy, mamiomctiy, and cephalometry) 
In addition to the tests, a huge number of obscivntions weie ic- 
coided, mostly by the mothet, partiallatly dunng the fust few 
years of life, of many bchavioi chaiactenstrcs, the development of 
ciawlmg, sitting, standing, walking, and speech, dentition, illnesses, 
accidents, falls, and the like. These obscivations were not made 
under highly controlled laboiatciy conditions, m consequence of 
which some ot them aie moic oi less foituitous and unsystematic 
Neveithclcss, they possess a ccitain counteibalancing advantage in 
that they rccoid happenings in relatively ficc and umcgimcnted life 
situations in a picsumably normal home envnonmcnt 
The time available for this paper limits the pi escalation to an 
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bTAMlORU-BlNFl A<.L S „ m ' 

__ ADMINISJUAnou ^ onL NTS IOR Each I LSI 


Chi on age 

3 l 
3^ 

4 

+J / 2 

s 

5^3 
6 

6/2 

7 

7^ 

8 

3K 

9 

9^2 

10 

10^ 

11 

ntf 

12 

12 ^ 

13 

13K 

14 
ny 2 
is 

ISH 

16 

1 6'A 

17 

14^ 

15 

IS'A 

16 

uy 2 

17 


Subject A 
Uinct age ]q 


3- 2 

4- 0 

4- 4 

5 - 2 

5 - 0 

6 - 6 
7- 2 

7- 4 

8- 2 

8- 4 

9- 4 
9- 2 
9-11 


10 

9 

11- 

4 

11- 

10 

12- 

H 

12- 

6 

14- 

2 

15- 

5 

15- 

8 

15- 

9 

16- 

7 

17- 

6 

17- 

2 

18- 

6* 

18- 

O 2 

17- 

6 

17- 

2 

18- 

5 3 

18- 

0 


106 

114 
108 

115 
120 
118 
119 
113 
115 
111 
117 
108 
110 
112 
112 
113 

117 
108 

118 
123 
121 

117 

118 
125= 
122 s 
133 a 
129 s 


121 4 
114* 
120 4 
113' 


Subject D 
13 met age }q 


3- 6 

4- I 

4- 10 

5- 4 

5- 10 

6- 4 
6-10 

7- I 

8 - 6 
9- 1 
9- 4 

10 - 6 
10 - 8 

11- 4 
II- 7 

11- 7 

12 - 11 
13- 4 

IS- 4 

15- 4 

16 - 8 

16- 9 
16- 8 

17- 1 

17- 6 

18- 6 s 
16- 8 

16- 9 
16- 8 

17- 1 

17- 6 

18- 6 3 


117 

124 

121 

116 

117 

113 

m 

109 
121 
120 

117 
122 
119 

113 

110 
I OS 
112 
111 

118 

110 

ii9 a 

120 ° 

119 2 

I22 a 

125 3 

132 s 

115* 

112 * 

10S* 

107* 

106* 

116* 


lu.^ M'fd.y, or half- 

fhc exact buthdays was 7 6 days forTnr.JM' dcv,lJho " from 

d ™ rr.'z’z'j, 18 f "' * <* ® " (a " "" ,! 

ward n«'fl" c d B bv X JO| lw''b ® l,nfor J-® ra « Scale (the for- 

* "> ■£ ™ 

e " Ch ' M "" ’ ” f 6 • -A XVI,}'* rSofxvl JmMive 
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passes (JO months) in age XVIII yield a rating of 18-6 Sm.li lecouls 
doubtless, yield spurious IQ increases 

‘Based on the actual chronological age except above IG-0, when 16 is 
used as the divisoi 

Before the age of tlucc tht six. easiest tests in the Binet 1905 scale and 
the tests in the Stanford-Uinet ages 111, IV anti V ivuc administered, with 
the following results expressed m tcims of the mimbei of tests passed 
(ralhei than m teims of Binet ages) 

Age in months Subject A Subject B 

12J4 5 (including one qucstion- 

ahlc response) 


13 

18 

24 

30 


5 

6 

8 9 (including one question¬ 

able response) 

12 (including 2 quos- 11 (including one qnestion- 
tionable responses) able lesponse) 


untechmcal recital of some of the moic lnleicsting oi lmpoitant 
findings and of some of the majoi implications Because of the 
necessary bievitv, rather complete tabulations have been supplied 
for the benefit of those who may be intcicstcd to analyze the data 
more fully than could be done heic. The tables include the Binet 
age and IQ for each test (Table 1), the Scgmn scores (Table 2) 
and peg board scores (Table 3) for each test, the mean Binet IQ's 
for the whole series of annual and semi-annual testings and for 
various age periods (Tables 4 and 5), the means foi the Scguin form 
board for two age periods (Table 6), the SD' s, MV\ Q's, PE's 
C’s for the whole series of annual and semi-annual testings and 
for various age levels (Table ?), vanous developmental data (Table 
8), the record of illnesses and injuries (Table 9), and the school 
marks (Table 10), 


C Results 

Many striking simtlaiities and ccitain striking differences stand 
out in the recoids of these two siblings who possess few of the 
mental or physical traits charactcnstic of identical twins or identi¬ 
cal siblings The older one is spare while the younger ore is stout. 
The older tends toward mtrovcision, the younger towaid extro¬ 
version, The older tends to be somewhat inhibited and emotionally 
restrained while the other tends to be somewhat effusive emotionally 
The older is not inclined to be a free mixer while the younger one 
readily establishes social contacts. 
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TABLE 2 

Swans Form Board Records ion Each Trial 


Age m yt-ais 

Subject A 

Fastest 1 A vc 3 

Subject B 
Fastest 

Ave 

2 

113 s 




2/ 2 

+1 2 

58 6 

Failed 1 


3 

40 4 

50 3 

65 0 

99 3 

u* 

n 6 

361 

50 0 

7 6 0 

4 



30 0 

42 3 

4!^ 

23 0 

27 9 

29 2 

33 2 

5 



22 2 

25 8 

S/z 

21 0 

38 6 



6 



154 

19 1 

sjd 

20 8 

214 

180 

19 4 

7 

186 

216 

200 

24 0 

7 l A 

17 + 

18 8 

17 4 

19 1 

8 

20 0 

20 0 

12 5 

158 

8*4 

140 

16 0 

18 4 

21 0 

9/i 

12 4 

17 4 



10 

12 0 

15 1 

11 8 

154 

10 A 

14 0 

15 1 



11 

13 0 

13 X 

12 0 

12 1 

\\V* 

13 4 

151 



12J4 

14 2 

151 



H 

11 6 

155 



14/2 

130 

127 




‘Fastest time id seconds ot thiee trials 

s Ave , avciage time for (luce trials, except foi ./, age 8 (two tuali) 

’Pallet! on the fit«t and second attempts 

'Random hit and mm attempts, failed after 172 seconds m the first 
trial and after 196 seconds w the second attempt 

l, Siintkulus in Test Findings 

Surpiisingly, the avetage IQ for the entire scries of semi-annual 
Stanfortl-Rinet testings based on age 14 as the highest divisor for 
ages above 14 is 116,3 for A and 117.1 for B, a negligible superronty 
of 0 8 70 fot B This is based on the average of all the tests horn 
ages thiee to 16 foi A, the senior sibling, who at 16 had successfully 
peifoimed all the tests, except the XVIII-ycai forwan! digits test, 
and fiom ages thiee to 17 foi B, who at 17 had completed all the 
tests except the foi wind digits test On the other hand, on the 
basis of the use of age 16 as the highest divisor foi ages above that 
base, A\ sweiagc IQ is 1148 and Z?’s 114 3, a negligible supcnouty 
of 0 5 IQ for A Because of the varying practice among examiners 
in the use of the two divisois, 14 and 16, for children of 14 and 
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TABLE 4 

AVERACE IKTEI IIGENCI QUOTH NTS lOR THE EN riRf RaNC.I 01 SrANtOKD- 
Binet Testing and for ARnirRARin Determined Suclfssivf Agl 
Periods fro.ni 3 to 7, 8 10 12, and 13 ro 16 or 17 



Subject A 

Subject h 

Annual testing, ages 3 lo 16 or 17* 



Based on age 14 as highest divtsot 

116 5 

117 i 

Based on age 16 as highest divism 

1148 

n+5 

Seim-animal testing, ages 3 to 16 m 17 1 

Based on age 14 ns highest divtsoi 

116 3 J 

117 T 

Based on age 16 as highest divisoi 

11 18‘ 

114 3 6 

Ages 3 to 7 

113 9 

118 2 

Ages S to 12 

113 8 

1136 

Ages 13 to 16 oi 17 based on age H as 
highest divisoi 

1234 

1206 

Ages 13 to 16 oi 17 based on age 16 as 
highest divisoi 

1177 

111 5 


'Arc 17 in ihc case of Subject B 
^Median 116 
d Mcdian 117 5 
Median 1115 
"Median 114 5 


TABJF 5 

AvrRAor Bintt-Simon Inti mot nci QuortiNrs for Various Aor Firiods m 
Which Ont or tiii Other Sunjber E\clis 

Age penod Sul»jcct 7 Subject H 


Fiom 3 to V/i 1107 119 5 

Fiom 5 to (\i/i 117 2 113 2 

Fiom 7 to 10 1121 118 6 

Fiom 10J^ to 16 oi 17, based on age 14 as diyusm 120 l 1 114 6 

Fiom 10 '/l to 16 oi 17, based on age 16 as divisoi 115 9 110.8 


3 1 lie Bmet age at 15J/^ is counted ns 18-0 instead of 18-6 because of the 
spin uuis mcieasc as explained in Table I The averages in llus table arc 
based on the ages in which the tests wete administered lo both subjects 


TABLE 6 

Avfrages i~or jtie Scguin Form Board tor Succlsmvi Liu Periods 



Subject 

1 

Subject li 



A\ e of 


Avc of 

Intel vnl 

Fastest trial 

three ti tats 

Fastcsl trial 

1 hicc trials 

3 to +K 

32 0 

38 1 

43 3 

62 7 

7 to Id 

15 73 

18 15 

16 02 

1906 
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6 

in 

2 

7 

in 

22 

S 

m 

1 

8 

in 

2+ 

10 

m 

11 

3 

m 

7 

6 

in 

27 

9 

m 

28 

11 

in 

i 

11 

ni 

G 

U 

in 

23 

12 

in 

7 

12 

in 

8 

12 

in 

17 

12 

m 

27 

16 

m 

20 

3 

in 

1 

3 

m 

7 

S 

m 

23 

6 

m 

17 

7 

in 

2+ 

8 

in 

1 

8 

m 

10 

8 

m 

15 

9 

m 

16 


1 

in 

27 

4 

in 


4 

ill 

25 

S 

in 

2+ 

6 

m 

17 

7 

m 

10 

10 

m 

26 

12 

m 

17 

12 

m 

24 

13 

m 

9 

IS 

m 

16 


TABLE 8 

_13l VLIOPMINTAI. Du\ 

i , °f c,a ™ lin 9, aceputg, 01 rolling _ 

1 , ro cd f, °m one side of the bed to the other 

< A rolls fiom place to plate on the floor 
d B made slight creeping movements 
d B ci awls lapidly on knees and hands 
d A crawled on the flooi foi the fust time 
Onset of walking movements ami walking ami naming 
u A made walking movements when stood up—vigoimis pio- 
pulsive movements 

d B moves feet as if walking when stood up 
d B walked, holding to chans, 

d B walked about live feet unsupported seveial times 
(I A took one 01 two steps between chans and mothti sevcial 
times 

(I and 24 <1. B took seveial steps unsupported 
i A took seveial steps unaided, uinning to moiliu 

d U ian scvctal times the last few da)t, 
d A walked unsuppoued three oi four steps as never bcfoic 
c A ran long stretches without support 
d B stepped down the stanwav for the first time 
Age of sitting 

d A tiled to i nise herself to sitting position, has sat up with 
pillow nt hack foi seveial days 

d B almost laised lieiself to a sitling posture fiom a partially 
pioppcd-up position 

d B snt a short tunc befoie falling baekwaul 
d A snt alone on the floor foi a minute 

d A sits on the floor unsupported foi a while, usually cventinllv 
falling to the side 
d B sits with infrequent falls 

d A sits iipnght for longer intervals without falling 
d B iniscs hciself to a sitting position fiom prone oi supine 
position 

d 'l dining the last few dajs lias laised hciself in bed to the 
sitting position 

Age of standing 

d B lues to imse heiself when held in the Inndi, 

B when held stood in the lap seveial minutes without bending 
knees, 

cl /] uses on feet when held in the lap, making vigorous reactions 
d A stood with feet separated 
(I A stands on floor holding to motheu 
d B stands on flooi holding to something 

d B momentauly stood unsupported ivviee (and again at 11 m 
5 d ) 

d A stood unsuppoited with floui hag in hand 
Getting up and climbing up 
d B gels up from floor unassisted by using hands 
d A gets up fiom floor unaided by rising on hands 
d B got up on a small stool and then pulled herself up on the 
settee 
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16 in 2S d 

17 m 3 d 

IS in 7 d 

3 m Id 
3 m 7 d 

3 m 27 d 

4 in 5 d 
+ m S d 
+ m 9 d 

+ in II <1 
4 m 2+ d 

2+ d, 

4+ d 


1 m 28 d 

2 in Id 

2 m 21 d 

3 m 3d 


1 m 14 d, 

2 in 13 d 

7 m 20 d 

8 m 20 d 

10 m 8 d. 
12 m 4 d 

Urn 21 d 

11 m 23 d 

12 in 

13 in I d 
15 m 9 d 
15 m 10 d 
15 m 22 d 
17 m 10 d 
20 m 

10 m 17 d 
12 m, 4 d 

12 m 25 d 

13 m 5 d 
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TABLE 8 ( continued) 

A got up in the Moms chnu and the rocker from the small 
stool 

E pulled hei self up on the swivel chan 16 inches high, stood 
up, leaned over the desk, and giabbed a pencil 
A climbed tip the big lockei alone 
Finqrniig and giaspmg 
A fingued book and bath tub faucet 

A made nulimuitaiy attempts at hitting a ran!c and giasp- 
mg it 

A began to grasp objects close bv, leached foi pocket book. 

and tiled Lo com ej it to the mouth 
A played with the bell on the i attic 
A with both hands held die musing bottle in the mouth 
U has shown signs of grasping foi scvcial days, plays with 
i attic on the high ch.ni 
E plays with rattle in high chan 
E holds the musing bottle 

Smiling 

E, mother twite ohsened a facial icaction that lesemhlcd a 
spontaneous smile 

A appealed to smile back at mother twice (these two facial 
lenctions piobably should be legnided as icflexes) 

Laughing 

A laughed rathei distinctly 
A laughed aloud 
A chuckled 

B cooed and chuckled when talked to and smiled at 
Sparch 

Pic-specih ilialtci oi bubbling 
B tried to talk 
A tiled to talk 

Reproduction of specih sounds 

B lepeated da da. 

A lepented da da, ilia ma 

B lepeated ctn da, "ot dog,” but not mama or papa 
A lepeated boo, ma, skat 

A /rnningjiil r\pi essions and shot! phi uses 
li said “howdy do” and ‘'bye-bye” 

!l said "sec that, see” 

fl said “see that,” pointing Said "good-bye" when fnthci left 
A said “see ” 

A said “see the beai " 

B said “good-bye” when fnthei left 
A said “see the bao woo” 

A said “howdy do” 

B said “open the door” [or gate] and “shut the door 11 
Imitation of soittnls of animals or of things 
D, “What does the doggie say?” "Boo-won, 1 ’ 

A imitated "woo woo ” 

Bj "What does the watch say?” “Tit, tit” 

A can tell what the dog and the cow sav Can now imitate a 
duck, a sheep, and a dog 
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TABLE K (continued) 


1 

in 

18 

d 

l 

m 

29 

d 

2 

m 

1 

d 

3 

m 

22 

d 

2 

m 

18 

d 

2 

m 

24 

cl 

3 

m 

4 

(1 

4 

m 

S 

d 

2 

m 

11 

d 

2 

ill 

23 

d 

3 

ni 

3 

d 

5 

in. 

IS 

d 

2 S 

ni 

16 

d 

33 

m 



6 

m 

14 

d 

9 

m 

12 

d 

7 

ill 

8 

d 

12 

m 

8 

d 

7 

in 

24 

d 

11 

m 

5 

d 

14 

m 

21 

d 

16 

m 

18 

A 


hviJeiius of ahitnrss, intelligence, giving attention 
Is shows interest m new sights on railway journey 
d fixedly looked it fathu's shin) shoes and also fice at .a 
aistance of five feet 

11 has noticed hci hands for scvcml days 
cl was observed for the first time to be looking at her hands 
tfs eyes followed falhei as he moyed to the door 
'I s eyes followed inothci's movements 

B foi sevcial days lias followed lici mother's movements by 
movements not only of her eyes but also of hei head 
;; tl,ll,s h ei eyes and body to follow father’s retreating form 
II leeogni/cs mothei's voice, linns head to find hei when she 
speaks 

A\ dying lessened when s|>oken to by father f.oin an unseen 
position, tinned head to locale the speaker 
11 seems to gne moie attention to sounds 
A gives more heed to voice sounds and whistling (also noticed 
at once late on mother's new dress and tried to get hands 
on it, seems decidedly moic akit) 

J1 opened the dooi for the first time l>v turning the knob 
A ‘ ,,r l ' lc: l‘ ,sl l 'vo days has been able to open the dooi 
D mill to n 

A, two teeth eiupted (lower cential musois) 

B i lowei ecntinl mtisoi eiupted 
A, up pc i left inusoi eiupted 
11, upper left incisoi appealed 
A, uppci light (latcial?) inusor out 
11, upper light incisor, 

A, two uppei canines 

B, uppci canines 


M , month , d , day 


TABLE 9 


Record or Coins, Cmniuooo Ini minus , riiNLsscs, Injuriis, and Faits 
__Subject A Subject II 


3 m 22 d 

3 m 21- d 

4 m 19 d 


Illnesses 



6 vvks 

Cold 

3 in 

18 d 

Bad Lold 

k in 

14 d 

Sncc7ing and cough¬ 

4 in 

17 d 

ing feu a couple of 
days 




Severe told 

Scvtie loIiI foi several 
day s 

Still coughs badly 
Fean foi scvci.il 
days 

Coughing s[)ells Slight 
whooping tough 


4 in 21 d Spots on tongue 


6 m Id Coi i7 a dining past 

week 
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TABLE 9 ( continued ) 

Subject A _Su bject £ 

Illnesses (tovh»ued) 

6 m 9 d. "Dreadful cold” last 
week 

6 m, 21 d Sick most of week 

Giecn stools 

7 m 5 d, Still not well. Lost 5 

ounces hist week 
Rather pale 


It m, 9 d Fcvei 
]3 in, 9 d Seveie cold 


17 m 10 d. Little appetite for two 
weeks, 


19 m 21 d. “Tenible cold ” 

19 in, 24 cl. Quite sick Lngnppe 
19 m, 26 d, Some bettoi 


26 m 25 d Fcvct today 

28 in, 17 d Out on cold day with¬ 
out hat or coat 

28 m 21 d. Very sick, high fever, 
cough, Eninche. 

32 in 10 d, Given whooping cough 
serum, 

32 m 14 d Vaccinated (did net 
t a k e)_, given 
whooping cough 
serum 


9 m 

12 d 

Appaiently had fcvei 

10 m 

17 d. 

Much coughing 

13 m. 

28 c| 

Bad cold with cough 
Tcmbly f lightened 

sometime ago bv 
file engine 

14 m 

1 d 

Given whooping cough 
antitoxin A had 
whooping cough 
Been coughing, not 
whooping 

11 m 

16 d 

Had fevei a couple of 
days Coughing 
Tonsillitis 

14 in 

20 d 

Coughing some, 

15 in, 

10 d, 

Still roughs a little 
Whooping rough 
sign removed 

tS in 

16 d 

Little coughing now 

16 m 

0 cl 

Seems to have become 
infected 

16 m 

21 d 

Bad cold n couple of 
days ago High 
tempei atu ic vestci- 
day 

38 m 

28 cl 

Sick for two days 

24 m 

14 d 

Has had two bad 
colds 

28 m 

18 d 

Earache for sevei.il 


days, High tem¬ 

perature 

28 m 22 d Eardrum punctured 
High temperature 

30 m 2d Measles, Been incu¬ 
bating fot some 

time Not as sick 
as A Good appe¬ 

tite after attack, 
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40 m 27 d 
43 m 8 d 
43 m IS d 


___TABLE 9 (continued) 


Subject A 


Subject l\ 


Illnesses ( continued ) 

Much frightened hi 
surf 

Cold Ear trouble 41 m 16 ,1 1 re,.led for pyelitis 
Eanlnuns contracted p> 3 

Spots on tonsils 


55 m 12 tl Coughing badly for a 

couple of days. Ran 
out without hat or 
coat Tonsils larger 
than before, espe¬ 
cially tight, 

56 m 9 d Tonsils and slight ade¬ 

noid tissue removed 

61 in, 24 d. Vaccinated again. 

62 m 4 d High fever for two 

days, headache and 
arm pain. 


m Coughs terribly, nose 

and lips red 

65 in 17 d Pinnouneed whooping 

cough. Given two 
doses of antitoxin, 
Bad coughing spells 
but no real whoop¬ 
ing 

66 m 19 d Quarantine sign lifted 

Seveial coughing 
spells doily 


Measles More seveic 
than i?’s attack a 
week or two later 
Eyes affected, re- 
qiunng lancing of 
abscess Hnd to 
get glasses 


Chicken pox Had 
more pox than B 


54 in II d 


5+ in 20 d 
55 m 13 d 


Weak; attack of 
thicken po\ “Not 
the least sick ” 
About over the thicken 
pox 

Still has some pox on 
the face 


62 in 15 tl Mumps, both sides, 
high temperature, 
Only took liquid 
fond 


SS m 12 tl 
88 m 18 d 
94 m 18 d 


Tonsils removed 
Positive Sduck, Three 
immunizations 
Pink eye in right eye 
Much complaint of 
head after eye 
cleared 

Influenza with high 
temperature, 

Still coughs at night 
Abscessed tooth, 
Cold with coughing 


94 m 27 d Infantile paralysis 
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114 ni 


7 m 15 cl 

8 m 22 d 


8 m 23 cl 

9 in Id 


9 in 6 cl 
9 in 21 cl 

9 m 23 d 


11 m 6 cl 


11 m. 20 cl 


13 m 9 d 


TABLE 9 ( i-ontmued) 

Subject A Subject B 

Illnesses ( continued ) 

Attack of influen/a 
lasting one and a 
half weeks 


Falls ami iiqriiies 
6 ill 

Fell off bed Dicad- 7 m 
fully frightened 
Fell fiom lap head 8 
foremost on edge 
of stone step Cued 
considerably Fti- 
haps scieen dooi 
biokc fall Appai- 
entlv not much huit 
Fell on llooi fiom high 
cliaii, lauding on 
side Apparently 
not seriously hurt 
Fell fonvaul m high 
eh a 11 , frightened 
but appaienlly not 
lum 

Fell fiom go emt 
Fell from baby buggy 
and bruised nose 
Tinned baby walker 
upside down, lit 
on foithead, split¬ 
ting skin 

Frequent falls Tum¬ 
bled off porch, head 
striking soft dirt 
Slipped off porch 
with one foot and 
plunged clown 
Fell backward fiom 
chan The cioss- 
piecc hit hci mouth 
and injuied her 
gums which bled 
piofusely Appar¬ 
ently did not loosen 
teeth, but nia> have 
caused recession of 
lower teeth 

Fell out. of go cart, 
bruising left nos¬ 
tril. 


2 cl Fell head first fiom 

bed, but did nol 
show a sei a teb 
0 cl Fell head first fiom 

hed 

15 cl Fell fiom babs buggy 

to concieic door 
No b u in [>s or 
sci aches, but 
sci earned quite a 
while 
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Subject A 


TABLE 9 {rani nut A) 


«» ‘2,. FclM .JUS&iZ"" J> 

.md tut forehead 
on comet of chair, 
retaining the scat 
foi o\cr a month 


Subject U 


ni 27 cl Fell down one flight 
of marble stmts 
fmm second Hoot 
Much ctying No 
set ions injut\ ap- 
paient 

19 m 10 cl Continues to fall and 
hurt heiself 


3+ m 10 d Fell one stoiy onto a 
cement floor when 
screen gave way, 
landing on the 
thigh 


Fell one stoiy fiom 
ice covered poicli 
through banister to 
frozen ground 
Seriously shaken up 
with evidence of 
spinal wicnclnng 
Received seuous head 
blow fiom a girl 
stealing up fiom 
behind 


16 m Pell and hit hei tongue 

, scveial da\s ago 
16 m 12 <1 Hid off (liiLshiihi on 
bach porch 


25 m 20 d Fell olf chair, cried 

.. , f<» long lime 

m 18 Pdl olf than lighting 

on head about two 
weeks ago 

30 m 28 d Hit accidentally imdei 

left c\c liv l\ 
head I he lowei 
left lid pulled up 
'1 he eye became in¬ 
flamed and dis- 
chaigmg 


103 m + d Gul pulled than away, 
plunging n to the 
Horn, the linck of 
the head Milking 
against the chair, 
dizziness and psm 
f°r a collide of 
days 
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TABLE 10 

School Marks, Based on the Average of All Semester or Year-End 

Averages tor All Branches Scored as Foi lows A (or 90-100), 

4 Points, B (80-89), 3 Points, C (70 to 79), 

2 Points, D (60-69), 1 Poim 


Grade 


Age 

Subject A 
Avuage giade 


Age 


Subject B 
Average 
grade 

l 






6 

y 

6 

m 

4 00 

2 

7 

y 

9 

in 

3 70 

7 

V 

6 

nr 

3 75 

3 

8 

y 

9 

in 

3 92 

8 

y 

6 

in 

3 5 

4 

9 

y 

9 

in 

3 70 

9 

y 

6 

m. 

3 66 

5 

10 

y 

9 

in 

3 53 

10 

y 

6 

tn 

3 0 

6 

11 

y 

9 

m 

3 66 

11 

y 

6 

m 

3 10 

7« 

12 

y 

4 

m, 

3 12 

12 

y 

1 

m 

233 

7A 

12 

y 

9 

m 

3 25 

12 

y 

6 

in 

2 81 

8 

13 

y 

9 

in 

3 57 

13 

y 

6 

ni 

3 88 

9 

14 

y 

9 

m 

3 25 

14 

y 

6 

nr 

3 50 

10 

IS 

y 

9 

in 

4 00 

15 

y 

6 

in 

3 60 

It 

16 

y 

9 

m 

3 SO 

16 

V 

6 

ni 

3 66 

1211 






17 

y 

1 

m 

3 SO 

12 A 






17 

y 

6 

m 

3 75 

College 











Freshman 17 

y 

5 

in 

2.16 

18 

y 

1 

in 

2 66 

College 










Freshman 17 

V 

9 

m 

216 

18 

y* 

6 

in 

2 33 


Y, yenr, m , month 


above in tile foimci case and of 16 and above in the latter case, 
the data have throughout been computed on the basis of both divisois. 
Although Teiman recommends the use of 16, most Binctists prob¬ 
ably use 14 The basis of computation foi ages above thiitcen 
has been gieatly modified in the new Teiman-MeutH scale— 
whether foi good or evtl is not now the question. (The need of 
a collective formula, it is intwesting to obseivc, was foieseen by 
the wn'tci after a brief adventure with the Bmet IQ m 1916) (4) 
Likewise when the results are based on the series of annual testings— 
ie, the tests that weie given on oi near the subjects’ birthdays—the 
7(?’s arc almost identically the same, with B lctainmg again a negli¬ 
gible superiority of 0 6 IQ when the divisor used is 14 and J letain- 
ing a negligible superioiity of 0 3 IQ when 16 is used 
Is this amazing similarity, not to say identity of results, covciing 
a period of from 13 to 14 years of Stanfoid-Binet testing due to the 
sameness of the original germ plasm ot of the external physical and 
social environmental stimulations or to an equivalent concunent 
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action of both vai tables ’ While these subjects grew up in the same 
paicntal homes except for the absence of B dun up the first four 
yea is of A s life, and in the same cities, that docs not necessarily 
insure the same psychic climate or the same subjective experiences 
Moreover, all of the eight schools attended by A dining the testing 
pen'od were different from the seven schools attended by B, with 
one exception Onlv three of the schools were parts of the same 
school systems Of then numerous teacheis only one came into 
direct teaching contact with both girls In spite of the vicissitudes 
in school and tcachci backgrounds, whatever the diffeicnees may 
have been, the aveiagc IQ's for the entire senes of tests are piactic.illy 
identical 

Docs the similarity of the IQ's in spite of the differences in the 
school backgioimds constitute an argument m favor of the dom¬ 
inant role of native endowment so far as intelligence is concerned, 
or of the dominance of the jotnt role of gene heredity and home ni~ 
vuonment’ Does it indicate that the differences m the schools 
were negligible as compared with the joint force of heredity and 
home backgiounds? Or were the differences between the schools 
so slight as to be negligible’ 

Much the same situation obtains with respect to compaiativc 
variability as deteimined by two SD mensmes, the MV, the Q, and 
the P'E computed from the IQ's, In the annual scries of tests the 
variability is slightly laigcr foi B in all the mensurcs save one, but 
the differences arc small, varying in terms of the two ST) foimulas 
from 0.20 to 0 25 In the semi-annual senes the variability is 
somewhat larger for A when 14 is used as the divisor and for B 
when 16 is so used The difference, based on the two sigma meas¬ 
ures, varies from 0 53 to 0 64 In terms of the coefficient of vat i- 
ability based on the SD the diffeicnces betvvccn the two tcstecs are 
unimportant They amount for the annual senes to 001 when 
age 14 is the divisor and 002 when 16 is so used, while the corie- 
sponihng figures are 004 and ,006 for the semi-annual series 
How docs the variability of these subjects compaic with prioi 
findings’ The average PE of five earlier studies of retests of did- 
dien of various ability levels tested at varying intervals is 5 8, which 
is perceptibly higher than the PE ’s for our subjects (1, 6) In the 
semi-annual series, the PE for A is 3 07 when age 16 is used as 
the divisor and 4.31 when age 14 is the divisor. The corresponding 
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PE 's foi B aic 3.50 and 3 95, The figuics foi the annual senes of tests 
are about the same. Based on the most ficquently used SD foimula 

( the variation is fiom 4 40 to 6.27 m the different 

\l " I 

senes foi A and fiom 4.65 to 6 05 foi B While the vailability 
docs not differ gicatlv foi the diffcicnt ape pcnods, from 3 to 7, 8 to 
12, and 13 to 16 ot 17, vet it is slightly gicatci foi both subjects 
foi tlie period 8 to 12 (based on both SD 's and the il/P’s) and 
perceptibly gi eater for the period 13 to 17 when age 14 is used 
as the divisoi but not when age 16 is so used (Table 7) 

In making compai isons with othei investigations, it should not be 
foi gotten that oui lcsults aic based on at least 26 measuicmcnts 
while most othei findings arc derived fiom only two oi thice letests 
Perhaps the noimnl expectation from frequent letcsting would be a 
reduction of vai lability 

In spite of the relatively small amount of average vai lability for 
the entire senes, the difteiencc between the extieme IQ’s for these 
two subjects is vciy consider able Tlic range between the extieme 
IQ’s is about as gieat as many ianges previously lcpoited foi 
normal and deviating subjects Conclusions based upon cither ex¬ 
treme would not have given a collect picture based on the means 
foi the scries The lange foi both ot oui siblings amounts to 27 
IQ's, fiom 106 at age 3 to 133 at 15 ]/i in the case of A, and fiom 105 
at age 11 to 132 at age 17 in the case of B However, the highest IQ's 
foi both subjects may be regarded as spurious because they aic based 
on five passes in age XVIII, giving a mental lating of 18-6 fiom the 
XVI-vcai base instead of 18 had .ill the 18-year tests been passed, d 
Disiegaidmg these spui ious IQ's, due to scoring impcifections in the 
scale, A ’s lange still amounts to 23 IQ points (to 129 at age 16 
based on 14 ns the divisoi) and B's to 20 (to 125 at age 17-6 based 
on 14 as the divisor) If wc confine the compai isons to the ages 
below 15 which aic not complicated bv the question as to which 
divisoi to employ, the range still reaches 17 points foi A and 18 
points foi B, which is sufficient to jump the classification fiom avci- 
age to supeiior intelligence in the gcncially followed ability 
classification. 


3 As explained in Table 1 Nevertheless, 1? obtained a still higher IQ in 
Form L of the new Teiinan-Merrill Bmet icvision, namely, 136 at 17-8 
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2 Diffeiences in TtU Findings 

But the test performance of these siblings is not alike in all 
respects A detailed analysis of the results presents stnkingly cuiions 
differ cnees m the two Bmctgraphs, An into csting spectacle is pre¬ 
sented of fluctuations m irregularities of mental development that 
occui at diftcicnt age levels In the earlier pait of the ccntmv the 
litciatuie on mental development was replete with icfcrcnccs to 
plateaus and spmts m the curve of mental growth with little idef¬ 
ence, howcvei, to actual losses 01 dcteuoi.rtioiis m the ease of noinial 
ehildicn Moie recently some wntcis have concluded fioni Ihnet 
mcasuicmcnts that these assumptions ate mvthiLal The\ aflnm 
that the curve of mental giowtli is essentially smooth 01 untloun m 
diaiactei But out Binct data slum that A suffeied losses in JO in 10 
ages m the semi-annual senes, wiring from 2 to 9 IQ points. The 
losses aveiagc 5 1 when 14 is used as the divisoi and 5,H when 16 
it, so used In the ease of B, 13 losses ocuu (in two cases the com¬ 
parisons aic based on the preceding year because of gaps in tin senes), 
ranging from 1 to 8 IQ points but the aveiagc loss is only 1 7 base I 
on 14 as the divisoi While the losses do not diffei gicaily foi the 
two subjects, the laigcst and smallest losses occur at different ages 
The laigcst declines occui foi A in ages S/j and 11}> (9 IQ\) and 
foi B in age 14 as compared with age 13 (8 IQ points) The 
smallest losses occui foi A at 5/ and 13 (2 1Q\) and foi B at 
7^, 12, and 15^2 (l IQ) The losses foi the two subjects occur 
at coi responding ages in only 7 ages, 4 to 7]/i and ages 15 and 16 
Appaiently the losses cannot he due sold) to ccitain pcculiai itics in 
the measunng scale 

The diops in the Bind IQ arc not paralleled in the case of either 
subject by appicciablc losses m the same ages in the Segum curve 
except in one oi two ages 

On the basis of the annual bnthdav testings, A suitered 6 losses 
vaiymg fiom 1 to 7 IQ's and avciagmg 3 5 IQ' s, while B sustained 
7 losses, vanmg from 2 to 8 IQ points and avciagmg 5 4 IQ’s, 
The losses occur at corresponding ages for the two subjects in only 
3 instances, ages 6, 14, and 16 J suffeied a consistent decline from 
an IQ of 119 at 6 to 110 at 9, a drop of 9 IQ points and B declined 
from an IQ of 119 at 9 to 110 at 14, with one exception at age 13 
(where the IQ is 118), the same amount of decline as for A 
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With respect to losses in intelligence age level, cmiously four 
such instances occur in tile semi-annual senes in A 's record, varying 
from two months to six months (average 4.2 months) while only 
one loss of one month occurs m B’s rccoid, although there are two 
Instances of no gam, B suffered more losses in IQ’s in the semi¬ 
annual sciics, but the losses aveiagcd less than for A None of the 
losses or failuics to gain occurs in coriespondmg ages for the two 
subjects, again suggesting that seme factois extraneous to the tests 
themselves were operative In the annual sciies of testings at the 
birthdays no losses occur although the Binet levels foi ages 13 and 
14 are the same foi B 

Pronounced gains occui in the series of semi-annual tests for A 
between ages llj/a and 12, amounting to 10 IQ' s, between 3 and 
V/i, 8 IQ's, and between 4 and 47 IQ’s, and for B between 
and 7, 12 IQ's, between 14 and 14^-4, 9 IQ’s and between 3 and 
3^, and 11 and W'/i, 7 IQ's Thus tile spurts foi the two subject* 
also do not occur at conespondmg ages, except between 3 and V/ 2 , 
In the annual series of birthday tests, the pronounced inci eases occur 
fox A between 4 and 5, 12 IQ's, and between 15 and 16 when 14 is 
used as the divisor, 7 IQ’s, and for B between 14 and 15, using 14 
as the diviscu, 10 IQ’s 1 and between 6 and 7 and 12 and 13, 7 IQ’s. 
Here again the spiuts occui at different clnonological age levels for 
the two subjects In this scries A shows a fmrlv consistent gam 
in IQ from age 9 to 16, while B shows no such consistent gain 
except from 14 to 17 when 14 is used as the divisor The Scguin 
record is not sufficiently complete to permit comparisons foi all these 
ages but a parallelism is apparent in at least two or three ages. 

Based on the annual scries, the largest gains in Binet ages occur 
in A'$ record between 4 .and 5, amounting to 20 months, between 
ages 10 and 11, 19 months, and between 12 and 13, 18 months; and 
in B’s record between 12 and 13, 24 months, between 11 and 12, 21 
months, and between 6 and 7, 20 months. The stages of greatest 
increase in terms of do not exactly correspond to the periods 
of greatest increase in teims of months, but the differences are not 
important. 

Before seeking an explanation for these discordancies in the two 
intelligence growth curves as determined by Binet measurements, 


‘Ages 16 to 17 are not Included because of the spurious increments at 17 
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let us (1 licet attention to an even more curious phenomenon of sce- 
sawmg in the two records In the senes of semi-annual tests, A *s 
Q s are higher than B's in 13 ages, lower in 11 ages, and equal in 
one age—iage 8 A 's superiority vanes from 2 to 12 points and B 's 
trom 1 to 14 Hut the most anomalous phenomenon in the shifts is 
that B is consistently superior to A m Hinet performance in the earlv 
stages, then A forges ahead, then B takes the lead, and finally A 
comes out in fiont and retains her position of leadcislnp To cite 
the essential facts Before the age of thiec, in which some of the 
tests ftom the 1905 and the Stanford-Binct were employed without 
any attempt to compute IQ's, B’s superiority is haicly apparent. 
Hut from ages 3 to 4 ]/ 2 tn the semi-annual senes she excels at every 
testing penod, the avciage supciionty amounting to 8 8 IQ' s, which 
‘ S JJ very innxkctl difference foi the post-infant stage of development 
(1 able 5) On the othci hand, ftom ages five to 6 y 3 A is ahead 
by an avciage of 4 0 /0’s. Fiom 7 to 10 B is again m the lead 
except at age eight Rei average supcrionty for the five ages in 
which she excels is 6 5 IQ's But f«om 10/, to 16, A is ahead in 
all ages which can be compared except at liy. Her average superi¬ 
ority for the ages in which she excels from 10/ 2 to 14 (exclusive of 
the ages that aie complicated by the question as to the divisor to 
use in computing the IQ) amounts to 5.1 IQ's 
Tn harmony with these findings, it is interesting to note that the 
avciage IQ of A tends to increase with each successive period while 
that of Ii tends to diminish, with one exception for each subject 
Thus the increase of A's average amounts to 6 5 IQ's fiom the 
period 3 to 4'/ 2 to the penod 5 to 6^ (Table 5), it decreases 5 1 
from the latter period to the penod 7 to 10, and then increases 8 IQ\ 
from the latter period to the period 10’4 to 16 based on age 14 as 
the divisor and 3,8 based on age 16 as the divisor On the other 
hand, B drops 6 3 IQ 's from the first to the second period, then 
increases 5 4 IQ's from the second to the third period, and then 
drops 4 IQ’s from the third to the fouith period based on age 14, 
and 7 8 based on age 16 Apparently if piacticc from repeated 
retesting, at six months 1 intervals, affects performance in the Binet 
tests, the effect of such piacticc is not uniform for these two subjects, 
unless the assumption is entertained that otliei factors may have 
distorted the practice effects It has been affirmed that Stanford- 
Binct “tests taken a year apart show no effect of practice” (1) But 
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we cannot categorically conclude fiom this fact that practice is nega¬ 
tive when the inteival between the tests Is shoitenecl 50 per cent. 

With lcspect to these anomalous shifts in the iclative ability of 
the two subjects and the stagnations, ictaulations, and acceptations 
manifest in both Binct iccords, two questions ment caicful consideia- 
tion Fust, what about the validity of the appaient shifts in the 
relative ability of the two siblings dining the successive life pcnods 7 
Is time any coimborative evidence that they ate genuine 7 Is the 
shifting status paralleled in the psychomotoi tests 01 in the develop¬ 
mental schedules based on the obseivation of behavioi icactions 7 
Second, do tile developmental data 01 othci available ciitcna explain 
the asvmmctncs in the two Binct curves of development 7 

So fai as concerns the results of the psychomotoi tests, the cor- 
iclalion between the fluctuations of the Binct peifoimnncc of the 
two subjects and then peg boaul, Scguin. and Healv A and B pci- 
foimanccs seems to be lathci negative 01 at least ambiguous Thus 
fiom the 12th to the 54th month (4^ years) in which B excels in 
the Binct (slightly before age thtce and decidedly aftci age thicc) 
A excels in the peg boaids (Table 3) She docs better at 21 months 
than B does at 24 months in foui compansons and is mfciioi in only 
two At 30 mouths, B has smpassed A 's lccoul at 21 mouths, al¬ 
though the supctioiitv is not vety patent in the more difficult boards 
At 54 months A’ s lccotd surpasses that of B\ at the same age in four 
of the compaiisons while B excels in only thiec, although B had 
done the test seven times at that age as tomp.ucd with only tin ce 
performances foi A From age two to 4>2 A is consistently ahead 
in the Segmn, lici pcifoimnnce at two being supcnoi to B's at 2^2 
and liei ictord at thice being supcnoi to B 's at 3 / Hci avciagc 
supciionty in the^ Scguin toi the vcais from thicc to \]/ 2 amounts 
to 11 3 seconds based on the best of thtce tnals and 24 6 seconds 
based on the aveiage of tluee trials (Table 6) In the possible 
compansons at the same ages in the inteival fiom 5 to 6^2 in which 
A is ahead in the Binet, B is "out in fiont" in the Scguin In the 
interval fiom 7 to 10, however m which B rates lughei on the Binct, 
A scoies lughei in the Segmn in six of the compansons and lower 
in only thice But the aveiage difteicnccs foi the entue age inteival 
are trivial. Based on the aveiages of all the tests given during 
this penod A excels by only 0 3 seconds based on the fastest re¬ 
sponses and bv 0 91 seconds based on the aveiagcs Duiing the 



J I \\ WAIIIX 


171 


above pcuods the Sep,in test was .iilimmsleicl 13 times to 

rnnaientT' 1E "T P '"° d ' llo "'='’ tr ' with another 

nd H e, h « C|> aTI,' W t B " Lel " ■■' ll,cr P"“* - Hcaly A 
‘ , ( H j! 5 B , Althou Rl> incidental successes occur for A .at 4 'A 

f/ L ‘ qiJ " e ? r? m0VCS Md 114 «n‘1- «» d« Healv// 

. vh if c / ; C M firSt tun ; a _ n * 15 ™ ves -tnd 55 seconds thr second time, 

o j <6 aRe , 0f ®2f rC<1,U,e(i 6q — 1" ‘WO trials dining ’ 

total of 2 56 seconds She lequucd 201 seconds and 52 moves to 
do Healv B, while B at the same age reejuned 87 seconds and 21 

ZThe Hr' tW ° teStS I Sl, t 0md S0,11P C0,,fmimt ' eMU.tat.on 

lo, tlic following penod, f,om 10/ 2 to 16, the pcifounance tests 

C n °} adm,n,StCle ' 1 Sl,fficip » tl V ficqucntly at toticspomhng ages 
to pci mit companson 

With lcspcct to the rccoitl of growth and hcliavioi charactciistics 
summanzed in Table 8, which may he rcga.ded as ind.catois of 
growth in intellectual matin ity or developin'; ab.hty, ,t is necessary 
pomt out that the data included in the tabulation a.c highly 
ondensed from the mass of Available obseivations which nccessanly 
cannot be lepioduced inextenso It ,s believed, howcvei, that the most 
al.en items aic piesented m the table It should also he rcmaiked 
that the observational data a.e hugely confined to the first few 
years of life 

Ihese data, taken all in all, seem clearly to corioboratc the Jlmct 
verdjet regaidmg Bs superiouty dui.ng caily childhood (although, 
as ahcady stated, the supenoiity during the infantile stage is not 
so maiked), as against the verdict of the psychomotoi tests, although 
flaws exist in the ohscived facts Some of these flaws may he 
clue to gaps in the iccords, as neither child was under constant 
observation, but some of them are doubtlessly due to other factors 
Refcicnec will fitst be made to certain hcliavioi charactciistics m 
wJileft the data ,uc somewhat ambiguous or discrepant 

-Thus, although A made piopulsivc, walking movements when 
held up several months before B did, B was a few days ahead in 
actually taking a few steps umuppoitcd Pei haps this anomaly can 
be explained by the uicumstances that A was hampered at the out¬ 
set in learning to walk She staited to walk on hci toes and thus 
readily lost hci balance When she overcame this initial handicap 
she made vay rapid piogiess, so that she was able to run at about 
the same age as B She soon became very fleet-footed and a very 
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active runabout who remained such for several years. She also 
became very clever in eluding her guaidian Thus at 22 months 
of age she ran away seveial times m a small village and at 34 months 
she escaped from her guardian in Los Angeles and ran a half dozen 
blocks bcfoic being appiehended in the middle of the sticct by a 
passeiby who took hci in tow and notified the police dcpaitment 
In Denver six weeks latei she escaped fiom the house and had 
penetrated a consideiable distance into a park neat-by before she 
could be tracked down. 

Similarly, although A was slightly ahead in trying to raise heisclf 
to a sitting position, B succeeded in doing so about a month cat her 
B was almost a month ahead in the ability to sit on the flooi un¬ 
supported foi a brief mtcival B was ahead in ciawlmg, foi A nevei 
ciawled Nevcitlieless she began to loll in bed about two months 
before B began to ciaivl on the flooi and she became as agile in rolling 
on the flooi to any desired objective as she latei became adioit in 
tunning about. On the other hand, while A was able to stand 
on the flooi by holding to a suppoit about three weeks earlier than 
B, B stood momentauly unsupported about seven weeks ear her 
than A, Contiariwisc, while the smiling reflex oi a icsponse reac¬ 
tion lcscmbh'ng a smile, whatcvei its significance, appealed in B 
about three weeks cailicr than in A, A laughed caihci (by thiec 
days) and chuckled eailici (bv two days) than B did. So far as 
fingciing, giasping, and handling objects aic concerned, A surpassed 
B. At three months she fingered a book and bath tub faucet, a week 
latei she made ludimentaiy attempts at hitting a lattle and at gi.isp- 
mg it, at a little less than foul months she was giasping objects 
ncai-by and cauying them to the mouth, and a week later she was 
holding the nuiseiy bottle with both hands. B , on the othci hand, 
did not begin to show signs of giasping until she was four months 
and nine days old, oi to hold the musing bottle until she was four 
months and 24 days old. A's early ability to giasp and handle finds 
a paiallel in hci latei skill in peg board and Scguin pcrfonnance 
We turn now to the behavior responses in which B seems to 
possess evident supenonty in vaiying degtee The list includes the 
following items • 

Getting up fiom the floor unassisted, by 15 days, 

Getting up on a settee, a rockei, or Moms chan fiom a 
small stool, by about a month anil a half 
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Pulling heisclf up on a swivel cl,air or lug ,ockci. by alight- 
ly more than a month 

Indulging in piespeech chatter n, babbling, by about a month 

Reproduction of speech sounds (./a da), by n month 

Meaningful expressions or short phrases, by over five weeks 

Speech mutations of sounds of animals or things, by a 
month and a half 

Eail y manifestation of inte.cst or co, .central, on of attention, 
by 11 days 

Noticing her hands, by three weeks 

The tendency of the eyes to follow the foin, of the moung 
pa lent, by six days 

Turning the eves and head toward the moving pa.ent, by 
one month 1 1 

Beginning to give inoic attention to sounds, about 2'/, months 

Opening the dooi foi the fiist tunc, about 8 months 


In two things A is clc.uly the lead durmg this infantile and 
post infantile penod, namely in the age of appealancc of the deciduous 
ce i and in leading ability A\ advantage amounts to 2 months 
and 26 days in the case of the loivei ccntial mcisois, 5 months fot 
the left upper incsor, 3 months and 11 days for the uppei right 
incisoi, and one month and 27 days for the uppei canines As 
compared with the noims, A's eiuptions ocumed rathei eailv and 
f 3 rat 'er late dining the peuod m which /?', development seems to 
be acceleiated in many other icspects Hc.e Is anothc. anomaly in 
the two iccords Why should A fotgc ahead in dental development 
duimg the penod in which B’s development was ahead ,n most other 
icspects, particular in view of the fact that B received mote atten¬ 
tion from pediatncians and did not expcitence the dictaty difficulties 
that A did ? It has been held that a umespondcncc ousts between 
dentition and carpal development and that caipal development affords 
a ienable index of both physiological and mcnUl maturity Our 
siblings^ thus piesent evidences of disuepnney between the stages of 
anatomical and psychological matin ity° 

In the mattei of leading proficiency A was maikedly superior 
to B in caily life At 16 months and 28 days A knew the lettcis 


°It 1S mtcicsting to observe however, tint timing the fourth penod, W/ 2 
to 16, when A foiged ahead in the Binct, menstruation began for A at 
eleven and for at about 14 In tins particulai, conesponduice seems to 
exist between physiological and mental maturity 
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B and R fiom playing with alphabet blocks At 17 months and 
19 days she iccogmzcd B, R, O, 1, and P At 37 months and 25 
days she had no difficulty in matching wo id cards, and soon learned 
the words yellow, little, ijieen, can, led, fly, has, in, we, dog, kitty, 
and many othcis She also tend two sentences coirectly "The 
little gul cm r tin," and "The boy can inn ” She piogiesscd lapidlv 
in reading without receiving much instruction and at 42 months 
read two shoit stones about "Tom's Dog’’ and a "Fat Cat,” The 
iccord at 42 months, howevei, indicates that she had shown little 
interest in reading foi some time and that the induction had been 
discontinued. Dining the conesponding stage B was wholly incom¬ 
petent in rending, but hci mcoinpetency was no doubt due puicly to 
lack of envnonmcnt.il stimulation foi no cftoit was made to teach 
her to lecogmze lcttcis or woids. Obviously ,/’s reading supeiioutv 
is attributable wholly to the factoi of expci icikc oi learning 
Unfoitunately most of the above compatative data fiom tests and 
obsetvations aic limited to the fiist few veais of life, paiticularly 
the first two when tile diffcience in the Ihnct is less marked than 
during later years Few systematically recoidcd data foi the later 
yenis arc available except school maiks, and these ,uc missing for 
age six foi A As everyone knows, school grades aic not very 
reliable critena of either intellectual ability or scholastic pioficicncy, 
especially when they are issued by many diftcicnt teachcis whose 
standards of mailcing may differ maikcdly With this lescivation 
in mind wc have supplied in tabulai form (Table 10) the avciage 
maiks of all the teachets foi each successive scmcstci or guide in 
teims of anthnretical points Four points wcie aibitianU assigned 
to a grade of A (oi its equivalent), thice points to a giade of B, 
two points to a giade of C, and one point to a giade of D 
The difference in school maiks is not staking. The evidence from 
this souicc is rathei equivocal A possesses a slight advantage 
thioughout hci school caieci except at the college Level, Thus she 
has a slight edge on B from 7 to 10, the pctiod in which B excels in 
Bind age Fiom \D]/ 2 , to 16, the penod in which A has higher 
IQ’s, she has highei marks m six giades and lowci maiks in only 
two grades. On the othei hand, hei maiks aic lower than IV s for 
both college Ficshman samcstcis As a college Freshman, however, 
she was over a half year youngei than B, while in the public schools 
she was about three months older than B in each giade The diffei- 
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ence m matuiity somewhat completes the icsults Moicover A 
giadualcd fiom an elevcn-vm n,„i n t . c Lr ’ 

school system ' ‘ f 10111 a twelv< -‘' oni public 

D Explanation oi Fluctuations in ISinft /(?', , ND ]) INI 

Levlls 

In Attempting to d.-cove, (he came, fm the fluctunbons ,n the 
lirnct emves— the Eictois responsible foi the i ctaulation, ami accelci- 

So h, “r.cTml l' > '’ S ' lle, T" cnd, ’ e ™"' 5 •™> «<Wnous factls 
Ioolr 1 S 01 lres « "> 10 ore concerned one might 

I tra o„ fcm KC ? 7°"°™' " PSC "" ,c,tlc ' s " ts '’ ««cnbYC„cs,, 
traction, fan of the examiner, dislike foi the tests lack of 

ImTihT W Stlmu at,0 1 i ; 1,1 t,,c ctfs oidinan' social .,n<l mtel- 

it u e 3T ent ' l nCSSC r' * nd , i "' l " 1 « llwt afreet ,nicest, 
h te ; u ' C fa 0UtPUt 0f I’^vchoplivorcl encigv, and defect, n, 
the test used so fai as concerns then constmction, standa.dizat,on 
. n 1 method of seen in* and admin,st,at,on Indeed it is concciv able 

occasioned ^bv 7u m development might he pi,manly 

' l) ' '^"defined hcieditaiy 01 constitutional facto.s. I.- 

lcgulauties in the strength of the hcieditaiy piopuls.on, the gmwth 
impulse, o. constitutional drives have perhaps more fiequcntlv been 
suggested in explanation of spuits of development Otlici possible 
explanations of accelciations in intellectual giowth would include 
improved physical health, a stimulating social and educational cn- 
uionmcnt, ficcdom from hampeung conflicts, tea is, and anxieties 
horn antipathy toward the examine, o, the testing procedure, and’ 

ZTr°\ V < ? nsl,u . ction » standardization, or methods of sco.mg 
he test used It is obvious, of course, that defects in the measunog 
instillment m.glu pioduce spnnous fluctuations ,n both di.cctions 
A.c theie any data at hand that enable us adequately to explain at 
least the more maikcd fluctuations that ocun m the iccoids of these 
two examinees Let us turn fust to possible cxplanat.ons of the 
stagnations 01 losses in Binct level o, Binct IQ 

1 Caines of Losses 

In Table 9 is chionicled m pa.allel columns, the ,eco.ds of colds, 
influenza, childhood infections, other illnesses, tails, and injuries 
A minute analysis of the data permits only veiv guarded or tentative 
conclusions To illustrate A month after A's whooping cough, 
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which occuired at 5-5 (five veais, five months), the Binet test shows 
a loss of two IQ’s. B's milder attack at 14 months shows no clearly 
discernible effects Four months after an attack of measles at 6-9 
A shows a gain of 2 IQ's, while B after a mildci attack at 30 months 
appaiently sufteied no injury One month after an attack of chicken 
pox at 8-9, A shows a gain of 2 IQ’s from a low scoic of 108 IQ’s 
followed by anothei gain of 2 IQ’s six months latci, although she 
had had an attack of influenza lasting a week and a half two Weeks 
bcfoie the latter test and was very lestless during the test On the 
other hand., B’s IQ obtained at the time she had the chicken pox 
at 4-6 fell five points Eight months later she lost four more points 
aftei an attack of mumps One year and two months latci at 
the age of 6-4 she had hei tonsils lcinoved The Bintt test two 
months latei yielded the lowest IQ , 109, up to that time How- 
evci, eight months aftei the operation the IQ had advanced to 121, 
the highest point jeached up to that time except at 3-6 (124 ]Q) and 
her IQ remained faitly lngh until the age of 9 On the othei hand, 
while the i cm oval of A's tonsils at 4-8 was followed by a gam of 
5 70’s in the test fom months later, the gain was followed by a 
slow leccssion that continued for seveial years with several fluctua¬ 
tions and that i cached a low point of 108 at 8-6 when she complained 
of being ill dining the examination so that the test had to be given 
in two sittings. The subsequent IQ’s did not leach hei five-yeai 
level until she reached 12-6 At the age of 7-10, B suffcied a mild 
attack of infantile paialysis leaving no motoi sequelae but a certain 
amount of continuing emotional instability While her IQ a month 
after the attack had chopped three points, six months latci it had 
icached the highest point, 122, since the age of 3-6 when it was 124, 
These lesults do not supply incontestable evidence cithci foi oi 
against the hypothesis that Binet ictaidations can be explained bv 
fluctuations in the physical condition of the subjects The possibility 
that the fluctuations might be due to the coniscncss of the measunng 
instillment should be given due consideration before too much 
emphasis is placed on factors extianeous to the scale 
What docs the lecotd of physical injuncs show ? Most of the 
falls and injuncs suffered by both subjects occuried in cailv life 
and weie minor ones so fai as can be mfeued from the record 
Of course, it is iccognized that accidents that appeal to be trivial 
from the standpoint of the observable physical injuncs, may be very 
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the 0 !';™ t:T'""° ,nt ° f ,hC r chK P-'-d, of winch 

the able,vet met l, e unaware, which may continue subtly to color 

l e nuhv.dual. mental reactions fo, yea,, A suited ieverc joH 

at 34 months from hmtling throng], a window when the sciecii 

became loosened She plunged one stoiy to the concietc pavement 

h Towt V" ,m Hcr n '"« two months iT 

i ? Z Cnt T "T tKts °“ c ‘ u,not conclude In- 

o h low Vo H f ‘7’ d,, " 1,cld ,l,ock «• -lelv responsible 

o the low 70. He, low IQ caily l,f c raav llavc 

sultan of the cumulative effect ol nun,cons falls, During tile fir!l 

DuringVhe'V ViT’ 11 1 10 falls ^ compaicd with three fm II 

Dun g the fust 16 months the co.responding figure, aie 14 and 6 
and dining the fiist tl.iee yeais 15 and nine On the othe, hand 

no't diftei' ai tT fC t V " S ’ Cl " ld , l,00d 111 factions, and illnesses does 

s,b in 1 s 7 Z ‘"1 ,Ul,)CC,s Du) '”K yea, each 

7 /7? " ,fcctlnns or ■«»««". dining the second 

3 // has four and II has seven, dining the tltiid year they have 

he a'f/n ,71 ''"''I 0 ' ' hc t "’° followin 6 3 -enrs one each. At 

seennT ! ^ ^ SCVC ' C fidl ’ ill<lm S fl ™ ™ covered 

st0, y Potch to tlie fiorci, guuind below, and sufternig a 

seveie wicncli of the spinal column ami nervous shock The 10 

sho '7 d , 1 > dcoP of 4 IQ pomts, followed by a 
use of 6 IQs six months late, This was followed by a g,eater 
drop a ycai late, but tins might have been due to the fact that 
she was feeling ill .md had to be tested m two sittings as alieady 
explained In spite of J's numcious falls, however, lici nveiagc 10 
or the entne senes is about the same as B\ while lie. nvciage IQ 
or the final penod is highei B siifteied one head mjiuv woilh 
mentioning At the age of 7-4 she was precipitated to the flooi wlien 
a girl from behind pulled her chan away as she was about to sit 
down In the fall hei head struck against the edge of the chair 
'oi some time she complained of dizziness and pain in the head. 
Hci IQ five months latci fell 3 IQ ’, and contimied to fall foi five 
ye.us, with possibly one exception Pcihaps the cciebi.il mjmy or 
t ic psvclnc tiauma pioduccd by the accident may have had some¬ 
thing to do with the IQ lecession, but the evidence on this point is 
not incontestable Foi the gieatest losses, winch occui foi A at 
8y 2 , 9, and \V/ 2t and for B at 6y 2 , 11, and 14, based on both the 
semi-annual and the annual senes, the iccmds fail to disclose any 
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explanation' data except the illness of A at 8-6 and hei chicken 
pox at 9 

The supposition is piohably collect that inattention and restless¬ 
ness dui ins the test constitute one of the endogenous souices of 10 
losses. But oui lecoids show that this icsult docs not necessarily 
follow Tlie evidence is discicpant on this point A was lestlcss 
and inattentive dining the eaily tests while B was attentive and 
lcsponsive This may he a factoi in B 's slight superiority during 
tins penod At the age of 3-0 A was lestlcss dining the test and 
scoicd hei lowest IQ At 3-6 she exercised bettci contiol and made 
an IQ of 114 But at 4-0, although she gave good attention and 
was not lestlcss, hei IQ fell to 108 On the othci hand, at 4-6, 
although she was constantly fumbling with hei hands and hei atten¬ 
tion was constantly wandenng, her 10 lose to 115 At 6-6 she 
was fidgety all thtough the test, indulging in excessive fingei ac¬ 
tivity, and her IQ diopped to 113 At 7-6 she was again icstlcss 
and the IQ fell to 111, but tlncc months earlier she had raftered one 
of her senous falls Likewise B at 3-6 was vciv icstlcss and im¬ 
patient to get to hei kitty, but in that test she sccuicd one of her 
highest IQ’s, 124 In latci adolescence she became mthei i esistant 
to the testing oidcal, partly because she had giown lathei boicd 
with the tests and paitly because the testing interfered with her 
mteicst in other pm suits This apparent apathy may have been a 
factoi in hei declining IQ's during pait of this peiioil but it would 
be speculative to asscit that the antithetical condition fully accounts 
foi the spuits that occuried 

2 Causes of Spuits 

The attempt to explain the numeious spuits that occui m the 
two emves is even more difficult than the attempt to account fo> 
the losses To cite a few specific situations Thcic is nothing in 
the lccoid to explain A’s laigc IQ spuits from 11-6 to 12 (amount¬ 
ing to 10 IQ' s), fiom 3 to 3-6 (amounting to 8 10' s), oi from 
4/4 to 6, unless it is the lemoval of the tonsils at 4-8 But the spurt 
apparently started at 4-6 bcfoic the tonsils weic removed The 
litciature on the lesults of the oithogcnic effects of the lemoval 
of physical handicaps teems with contradictoiy findings Even 
gianting that B ’s laigc gain from 6-6 to 7 (12 IQ’s) is explained 
by the tonsillectomy, thcic is nothing m the lccoid to account for 
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the laigc gams fiom 11 to 11 ^ (7 IQ\) or fiom 12 to H (7 IQ\ 
oi 24 months) Since the spuits occui at diftcient ages foi the two 
subjects, just as do the losses, it Mould appeal to lie Mtliei giatuitous 
to atti ibutc them to hvpotlictic.il changes m the stimulation of the 
home envnonment While the linnie environment may have been 
physically the same foi the two subjects dm mg the pci md of the 
tests, it is, of course, admitted that the psychic appeal may have 
been vastly diftctent foi the two subject' Thcic is, liowev l\ , nu 
means of accuiatcly estimating each respondent's subjective uaclums 
to the home envnonment Then, is no means of incasming the 
diftcience in the stimulating oi icpicssivc effect that the home life 
excited on the iiitcUeauaf life of each sibling The lopimse that 
anyone makes to enviionmental stimuli depends not only on the 
natuic of ilie stimuli, but also on the indiviclu.iTs tcmpciament, atti¬ 
tudes, habits, mind-sets, dnves, ihujioscs, and ideals 

That tlieie weic miuked difteicni.es m the school environments of 
the siblings throughout the school period is piohahlc 'fhat the>c 
differences may have some bcaimg on the test fluctuations is possible 
But it would lead us into a puicly speculative advcntuie to attempt 
to deteinune to what extent the uses and falls in the two curves 
of intelligence aic due to difteienc.es m the efficiency oi the stimula¬ 
tion value of the diftcicnt tcachcis and classrooms that alfectcd the 
lives of these youngstcis As vve have seen, it is the contention 
of one of the lcccnt icscmchcs that the IQ can he ladiwllv lmpnned, 
and that the chief factor in this ti.information is :i supcnoi school 
envnonment Be this as it may, we have at hand no ldiable yard¬ 
stick foi measuimg the relative cfficieucv of the 'chunk that in¬ 
fluenced the intellectual giovvth of these subjects Although thei 
piobably iatcd bettet than aveiagc, wc have no ldiable uittnon 
by which to appiaise the contiibution each school made to the 
development of the mental vigoi of these two pupils A pi ion vie 
might conclude that, all in all, they vveie equally efficient because 
the final pioduct was two young ladies with IQ's that did not diveige 
maikcdly But would the levelling piot'cs'cs have been just the 
same if the siblings had started out with markedly different 
Accouhng to out tiaditionnl concepts, patently no In spite of the 
hypothetical smviUuty of environmental opportunity, howevet uu- 
poitant oi ummpoitant this factor mav have been, marked fluctua¬ 
tions in the IQ cuive did occui at non-conespondmg points But, 
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let us turn f 10111 these hypotheses, which mav be tiue but cannot be 
substantiated fiom documentary data, to the consideiation of an- 
othei possible explanation of the fluctuations in the Binet curve 
that has been lelativcly disicgaided in the liteiatuie, namely im¬ 
perfections in the scale itself 

E. Imperfections in Binet Test Construction and Scoring 
as a Source or IQ Fluctuations 

Let us remind ouiselves that the Stanford-Binet scale contains not 
only so-called powci tests, hut also tests of mfomratum or enuli- 
tion the successful pejfoimance of which is dependent solely 01 laigely 
upon cxpeiicnce 01 learning It is obvious theiefmc that the lesults 
of instiuction will be i effected in Binet peifoimance Again, nearly 
all of the tests me scored on the all-oi-none pi maple although the 
responses to some tests cannot fairly be scoied as nil wrong 01 all 
right. Many test situations admit of borderline answers, answers 
that arc ncithci wholly coircct noi wholly wrong, but coircct in 
varying degiec In consequence, it is sometimes vciy difficult to 
determine whcthci a given jesponsc should be scoicd plus 01 minus, 
because it may be coircct or incouccl in uccoidunce with one’s 
point of view, 01 it mav be rathei more coircct than inconoet, or 
slightly more incoircct than conect It’s a toss-up whethci to scoic 
such responses plus m minus Difieient examiners will inevitably 
scoie unccitam lesponscs diftcicntly How impoitant the factor of 
scoring disciepancies is may be shown by the fact that lcarncis in 
Stanford-Binet testing have difteied bv 30 IQ points m sconng 
the same test sheets But no mattci how well trained oi experienced 
the Binet examiner may be, he is always confronted with the piob- 
rcm. of sccnng bordcilinc responses. Now, it is appnient that if the 
examinee is maikcd minus on bordciline lesponscs that aie veiy 
neai the passing standard a filter test mav pioducc a spuuous spuit, 
foi he would be credited with an advance of fiom two to six 
months (oi even nine months m the nbbievintcd scale) depending on 
the location of such tests, although the progress made may be very 
slight and would not lepicscnt a gain of fiom two to six months. 
Owing to the coarseness of the unit of mcasuiemcnt, the passing of 
only one test m the lowci pa it of the scale means an mciease of 3 
oi 4 IQ points The passing of one test at age fouitcen scoring six 
months yields 4 IQ points. At this level a child who just falls 
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sho,t °f p:,ssmE , ‘"'0 testI! »t «•* examination and who just 
passes them on the second examination receives an increase of 8 IQ 
points Such an mcieasc, although it "makes the grade,” yields an 
increment that is largely spurious Spurious losses in IQ 's would, 
of com sc, be explained bv the converse situation, namely, mil iking 
a test as minus that piactically coincides with the passing standaid. 
Reco.ds with numeious boidcihnc icsponscs of tins nature might 
thus contain rather extensive spunoiis gains or losses that would 
make a fanly uniform growth curve appear deceptively iricgulai 

Anothei possible explanation of spu.ious fluctuations in the Binct 
IQ curve ielates to the extent of the testing. If the testing is not 
equally complete during each successive test the losses and gains 
might be due to the inequalities in the mngc of the testing The 
importance of wide range Binct testing is shown by an experiment 
in 1916 in which the 1908 Binct scale was used with children of 
various intelligence levels When a wide-range method of Binct 
testing was employed, in which the numbci of advance tests given 
averaged 4.5 tests more than the numbci given in a nnriow l.mgc 
method, used on an unselccted gioup, "the avciagc amount of extra 
credit earned amounted to tlucc-fouiths of a 3 cm or more” in 
most of the Binet ages. “In one age it amounted to a year and 
a half" (5) 

In the same connection, the inadvertent omission of tests might 
leadily become a factoi irrespective of whcthci the nanow-iangc or 
the vvidc-iange method of test administration is employed. Many 
instances of such inadvcitcnce have been dixcovcicd in the inspection 
of the lecoid blanks of many exannneis in 0111 clinic files Fortu¬ 
nately only 011 c 01 two instances of such inadveitcnt omissions wcic 
found on the lecxamination of the iccords of 0111 two subjects. 
Recessions, stagnations, 01 accelciations in the curve due purely 
to diffei cnccs in the thoroughness of the testing arc, of com sc, 
fallacious 

It would be impossible in this papci for obvious 1 casons minutely 
to analyze all the 1 espouses in all contiguous Binet age levels, All 
xvc can ventme to undcitakc is to analyze very briefly the salient 
test data bcaung on the theory of spunous fluctuations fiom imper¬ 
fections of test constiuction 01 scoiing based on the tests in and 
adjacent to the ages showing the laigest losses and the largest gains 
in the Binet rccoids 



382 


JOURNAL 01 (.INFUC PSYCHOLOGY 


The laige gam m J's lccoid of 20 montlis or 12 IQ’s between 
ages fom ami five is not adequately explained hv etiors of scoimg 
due to boidciline icsponses The plus scoic on counting four pennies 
in IV, mav be too high because, although the pennies wcie counted 
concctly three times the subject persisted in saying theic weie thicc 
pennies But this may have been done in a spirit of banter because 
she counted them conectlv six months tailici The thice commis¬ 
sions in Vo weic also scoicd plus which wcie pcifonncd conectlv 
except that sevci.il boxes m addition to the keys wcie placed on the 
cha'n But this excess ciccht, if anv thcie be, mav be counteiacted 
by the scoic given at foui on test III» She fust lcphed that she 
was a little boy Latei, howevci, she said she was a little gii! 
Tins contusion was piobablv due to the fact that she was wearing 
hloomeis at the tunc and had been refer ling to hci self as a boy 
She had passed the test six months eailtci and no doubt knew 
whctlvci she was a bov or a gitl in spite of the ambiguous tespouse 
The putative excess lating at age five may also be minimized oi 
canceled bv the tact that 50 pci cent of the standaid tc<lmlenient in 
the coinpichension test, VI t {What’s the thing to do), had already 
been met at the age of fom Hci intmg at +j /2 might be slightly too 
high through anothci circumstance At this age she passed all the 
V-year tests and was thus given a V-ycai Binct lating according to 
standard piactice, although she failed on IVj, copying a square 
On the basis of a III-yeai base hei IQ at \]/ 2 would chop horn 115 
to 111 But this does not explain the high IQ of 120 at age five 
which is not affected by any failuic beloxv the base. The lating 
at this level may be slightly exaggerated because the examinee had 
passed 50 per cent of the comprehension test, VI j during the two 
pi (ceding tests (she passed a different question on each occasion) 
The plus accorded the bordciline answers to the definitions in VIII-, 
would also tend to exaggerate the lating somewhat at age five 
However, they weic also scoicd plus at 4 ]/ 2 based on somewhat 
dubious stereotyped descnptions. 

The spirit at 4*4 cannot be explained by the extent of the testing, 
for there were only 14 advance tests (ic , tests above the base) at 
that age as compaicd with 22 at age torn. Nor can the spint ,it 
five be thus explained foi while there weic 21 advance tests given at 
five as against only 14 at 4^2, only one of the additional tests scored 
plus, the borderline vocabulary 1 espouse. 



J 1 W WAIIIN 


38? 


The conclusion on the basis of the analysis of the test .espouses, „ 
that the total amount of ovc,sco„„ K does not account fo, moie 
tl,an a minoi pait of the spun at cithe, a K c four or live and p,„. 
ticularly the Luge increase at five 

^ suftered a loss of two months and 9 IQ\ at 8^ compared with 
age 8 although she was given 25 advance tests at 8'/ 2 and only 22 
at 8 Possibly the latmg at age eight is a hide too high on VTIIn, 
counting back waul, in which the time limit was exceeded by four 
seconds, and in IX,, making change, which was stated plus although 
the answci to 10 minus 4 was fiixt given as five and latei as six 
On the othci hand, two of the fa.lu.es at 8'/> perhaps do not 
lcptescnt any genuine loss of power The date test, TX 1( was 
failed so far as the day ot the month is concerned (although it was 
passed at 8) and the counting backwaid, VIII,, also failed, he- 
cause of eirois, although it was scored plus at age eight (It was 
icpioduccd as 20, 19, 18, 17, 14, 12, 9, 14, 13, 12, 11, 10, 9, 8, 
7, 6, 5, 2, 1 ) These failures while leal weie piobably due to slips 
of attention ptoduced by the illness and head pains of winch the testec 
complained (lining this test Fiom these considerations the conclu¬ 
sions might be diawn that a part of the slump at 8^ was spurious 
while a pa it of it was transient, and so fai forth fictitious The con¬ 
clusion would then he that the dctcuoiation at 8 J / 2 is hugely spunous. 

In the case of JJ, the gieatest slump occuricd at age 14 as com- 
paied with 13, a loss of 8 IQ with no gain in Binct level The 
failuic on the XVI-yeai lcvciscd digits test at age 14, which was 
passed at age 13, was counteiacted by the passing at age 13 of XIV S> 
tlncc (liffcienccs between a pi cadent and a king, on the basis of one 
coricct distinction and one boidtrlinc distinction (namely, <l thc 
piesulent gets in by being voted foi and the king by custom” This 
was scoicd plus because at 12 it was explained that "the piesulent is 
elected but the king’s son follows the king ”) Wcic this response 
scoied minus, the 13-yeai IQ would chop fiom 118 to 115 but 
there still lemains a five-point loss while the gam in Binct level 
amounts to only fom months duung the 12 months’ intetval If 
the vocabulary mu ease fiom 9,360 woids at 13 to 10,620 woids at 
14 weic leffected in a paitial scotc, which it is not, although the 
gam obviously lcpiesents some measuic of unpioveincnt, the losx 
would be leduced still fuithci to a slight extent One might con¬ 
sider howevei, that this theoietical loss is counterbalanced by a too 
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liberal cicdit at age H on XVI 3| abstract differences, which was 
scoted plus on two collect responses on subtests and one boitlcrlme 
iespouse and one of the subtests of which was conectly answered 
at 13. The advance of five months for this test appeals to be 
somewhat excessive. AIL m all the analysis of the responses seems 
to show that at least part of the recession at 14 is genuine so fat 
as the test finding is concerned The whole loss cannot be atttibuted 
to impci factions in the scoiing techniques. 

B’s laigcsl spuit is at age 7 compaied with 6)4, a gain of 12 
IQ points and one jeai and five months Twcnty-tlnec advanced 
tests ivcic adininistcicd at seven as against 18 at 6)4 Bat the in* 
element from the moic extensive testing amounts to only two months, 
gained fiom a boidcilinc lesponse to the absuidities test in age X 
(The bouierlme iespouse involves the thud subtest• "he couldn’t 
kill himself; somebody had to”) Considciing both facts, this gain 
on a gciicinus construction might he constiucd as spmious Two 
othci gains might he considcicd to be soniewliat exaggciatcd by the 
method of scoiing in view of the fact that 50 pci cent of the test 
was passed at 6)4 This includes VII fi , diffeiences between con¬ 
crete objects, and VIILj, definitions The Iattei test in addition 
was passed on a bordcilme definition of balloon ("a round ball, 
led, all colois”) One othci possibility of excess ciecht at age seven 
deuves fiom a favoiable lAting of a latliei ciude statement of 
similaiity in VIIIi, namely between an apple and a peach ("they’ie 
icd, both have stems”) Countei acting in a measure these lather 
libcial ratings is a latliei gcncious half ci edit scoic at age 6)4 
on the bow knot test which was scoied minus at seven although the 
peitormance was vciy neaily as good as at 6)4 Aftci making all 
these allowances the conclusion would piobably be that about 50 
pel cent of the gam at seven as cletei mined by the Binet scale is 
genuine. Seven tests exclusive of the ten-ycai test weic passed 
at age seven that wcic missed at 6)4, while no test passed at 6)4 
was missed at 7 except the questionable bow knot pcifoimancc. The 
basal age was si"v at both ages 

To what extent boi del line icsponses may invalidate 01 at least 
complicate the scoiing and pioduce dubious fluctuations mav be 
illustrated fiom a veiy brief analysis of the laige upsuige between 
12 and 13, amounting to two Binet ages and 7 10 points. In the 
vocabulary test the passing of two additional words at age 13 (as 
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compared with age 12, yielding a scoie of 9,360 instead of 8.640) 
icsultcd in an increment of fou, months An mere.™ of four months 
for only two wotds at the age of 13 seems l,ke a spurious mo.en.cnt 
A similar luc.ease at XII yea,, would have y.elded only th.ee 
months and below 12 yea.s only two months At age 14 the increase 
was 3/a words (to a sco.e of 10,620) as compatcd with two wolds 
at 13, hut no c.cd.t was .eceived for tins gicate. incicasc as the 
score fell shoit of the XVI-ycr standatd (11,700). Inc.dcntally, 
one nioic definition at the age of 16-6 would have v,elded six 
months of additional cedit and an XVfll-yea, rating m the vocnl.u- 
laty test It ,s obvious that such cmd.t.es of scale const.uction will 
pioduce deceptive megularit.es m the cutve Finally, attention 
m.iy be called to the gam of fire months at the age of 13 m the 
code test which allows two cno, 5 out of 11 wo.ih The amount 
of gain seems exaggerated in view of the fact that it was passed 
with one erroi as compared with four cnors at 12, winch fell merely 
two euois below the passing requirement. 

The above analytic suivcy of individual test results, however brief, 
will suffice, it is believed, to render the hypothesis plausible that the 
extent of fluctuations in the Binct test scores from test to test are 
often exaggerated because of the cqmvocal or ambiguous nature of 
the responses or because of imperfections and uncertainties of 
scoiuig If this is conect, some of tile conclusions reached legard- 
mg the extent of the transformation of the IQ's in cithci direction 
produced by environmental stimuli are exaggerations Exaggerated 
increases in test latings might be pioduccd by tile examiner’s favoi- 
ablc anticipations Because of his favoiable mind-set border line 
responses aie given the benefit of the doubt and accorded full ciedit 
On the othei hand, an unfavorable attitude induced by unfavorable 
environmental situations might be unconsciously lcflcctcd m a hypci- 
cutical treatment of borderline responses, in consequence of which 
such responses aie scored minus An unconscious nttitudmal bias 
in either duection toward boidcrline responses might produce con¬ 
siderable shifts in the /O’s in records containing many such iespouses. 
In reply to this assumption it might be aigued that the cftects of a 
good oi poor environment aie reflected not only in linguistic or 
veibal tests, such as the Binet, but also just as notably m per- 
foimancc tests, such as the Mcrrill-Palmer (as reported m the Iowa 
experiment) which aie free from questionable responses The leply 
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is two-fold Fust, the scoiing of peiformancc tests may also picscnt 
difficulties The stalling often cannot be done puiely mechanically 
Many motoi jietfounances come within the bordciline legion of 
passing and the scoring can be tipped in the dnection of the conscious 
or unconscious bias of die examine!, Second, the icsult$ of experi¬ 
mental studies on this point .11 c discicpant. Thus Claw's study of 
neglected canal boat cluldicn (who attendee] school only 5 pei cent 
of tlie time) 111 England showed an IQ of S2 m the performance 
tests as against an IQ of only 69 in the timet Heie the im¬ 
poverished envuomnent affected the Bmet latmg mote than the 
motor rating in contrast with the Iowa finding 

F Conclusions 

This picscntation of findings will be concluded with two bncf 
comments, the 011 c laigely theoretical in charactei and the other 
practical m its implications 

1 What is vnsolved m the concept of fluctuation-' 01 vaiiations 
of intelligence ? What do the fluctuations postulate 51 What is the 
nature of this .distinction that we denominate intelligence that is 
sublet to fluctuations ? Is the under h mg tlu basic 

substrate 01 eneigy that expresses itself in intellectual functioning, 
a fixed, static quantum, 01 is. it a constantly changing force 5 * Is the 
underlying stiength of intelligence uniform 01 is it fluctuating? 

Let us say foithnght that the only phase of intelligence open to 
test exploration is that which functions in test situations ot winch 
can he observed in oveit behavioial icactions. We may lcfer to 
this as the phenomenal and knowable aspect of intelligence and pei- 
soiuhty as opposed to the noumcital self -which, whatever it may be, 
is inaccessible to the exammci Thcicforc, any conclusions 1 cached 
must necessarily 1 elate to the phenomenal 01 functional aspect of 
intelligence, To venture upon conclusions leg.mhng the ultimate 
nature of the vital eneigy at the loot ot ovcit intellectual activity 
would lead us into a moiass of speculation that we will do well 
to avoid. Theie is no tvav of experimentally exploring pure in¬ 
telligence in a vacuum 1101 is theie any wav foi intelligence to 
develop 01 manifest itself in a vacuum Wc can only study intel¬ 
ligence as it functions in behavior To assert that fluctuations m 
intelligence as evidenced in test findings arc paiallelcd by corre¬ 
sponding fluctuations 111 the under lying reality to which we popularly 
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? pp y l “ tcim ^telligence, whatever it may be, may be true, but 
it would constitute a speculative leap in the dark to so assert 
categorically and would laisc questions that had better be icscrved 
for the metaphysician After all, the psychological examiner is able 
to measure only the psychophysical reactions of the organism and lus 
conclusions should be limited to observable phenomena It is con¬ 
ceivable that the reactions 01 responses of the oigamsm might be 
gicatly mtcifcied with 01 might he gicatly facilitated by oigamc 
and extiaoiganic conditions without producing fundamental modifi¬ 
cations in the undeilying intellectual cneigv To conclude from test 
findings,'even though they have been adequately documented and aic 
not spin ious because of the mipcifcctions in the Lcsts 01 in the lating 
techniques 01 foi otlici icasons, that an individual's intellect lus 
improved 50 IQ points 01 detenoiatcd 50 IQ points may lepusent an 
inductive leap beyond the picimscs All that the detcnoiation ic- 
vealed by the tests may mean is that tile outlets of expicssion have 
been impaned or blocked hv ohstiuctions, tcmpoiaiy oi otherwise 
IQ gains might likewise he due to facilitations oi excitations of the 
neuromuscular apparatus, tempoiaiv or othciwisc. 

All this aside, howevei, it is indisputable that fluctuations do occur 
in tested intelligence, whether the children aie normal oi abnmmal, 
whether the retests aic given by the same oi diffeicnt examiners, 
oi whcthci the letests aic given inficqucntlv oi in a long scries of 
retests at six months’ intervals. That the variations arc sometimes 
so laigc as to lead to highly disciepant diagnoses, depending upon 
the test lesult that is accepted, is equally notonoiis That the 
intetpietation of cxpenmentally established fluctuations in IQ's is 
not leadily appaicm, is equally patent The fluctuations may be 
genuine oi illusoiy They mav be paitlv conect and paitly mis¬ 
leading They may be exaggerated or minimized by the testing or 
sconng techniques They may be caused by endogenous oi exogenous 
factois They may represent the effects of pucticc or of emotional 
inhibitions They may be permanent oi temporal y They may be 
subject to lemediation or they mav prove to he highly lesistant to 
modification Broad diagnostic and piognostic gcncinhzations 
should, therefore, not be ventured m clinical avoik without a careful 
consideration of all the factors, external and internal, that affect 
responses to psychological tests of whatever nature In other words, 
psychological diagnosis and prognosis should he based upon the 
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thorough-going application of case-stutly pioccduies. In such pro¬ 
cedures the use of standardized psychological tests, whatever then 
limitations, is of basic importance 

2. The piactical beating ot all this is that in faiences f tom test 
findings regauhng a child’s intellectual ability should not he hastily 
leached and momentous decisions based on such findings should he 
withheld m the absence of sufficient couobouttvc evidence One 
must not confide too implicitly m test scoies oi place implicit de¬ 
pendence on IQ predictions Although the IQ in gencial may be 
jfanly reliable, and although the IQ is pcihaps the most valuable 
single mc.muc we possess of relative intelligence, after all the IQ 
is only one factor in mental diagnosis In a sense, .in IQ is merely 
an X to he inter picted m the light of all the svuoptic findings beat mg 
on the case Viewed in isolation, it may become little bettei than a 
cryptic symbol and a souice of confusion. We have found reasons 
to maintain that IQ’s aic sometimes spuriously low oi spuiiously 
high without full realization of the fact by the cxnnimci Let us, 
therefore, emphasize that classifications and assignments should be 
tentative, and subject to revision in the light of a fuller knowledge 
of the examinee. 

That the IQ may give a coiiect mcasuic of the child at the tunc, 
no mattei what the 10 was a vcai cailici oi will be next ycai, is no 
doubt ttuc in the majoiity of cases But spurious IQ's do not give a 
coirect uppiaisal at the time of the test 

The best way to avoid errois inherent ru the scale of tests is to 
secure couoboiative evidence fiom othci tests and fiom a thoiough 
case study of the individual. But even when the best diagnostic 
devices have been used a reasonable amount of caution should always 
be obscivcd in making psychological diagnoses and piognoses of 
children. 

It is paiticulaily important that the class loom teachei should be 
freed fiom doctiinauc and fallacious ideas regaiding the inenancy 
of IQ’s as well as of all other kinds of Q’s Always the teacher 
and the educator should give the child the benefit of the doubt, An 
IQ should never seive as an excuse foi complacency or justification 
for inaction. Ample opportunities should be aftoidcd young retard¬ 
ates and deficients in the liteiaiy subjects, using the best remedial 
techniques, concrete procedures, and inteicst-piovoking activity pro¬ 
grams, befoie such instruction is abandoned and the emphasis drvcited 
to motor tiaimng 
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Doubtless, man) young cluldicn have been institutionalized as 
ceblc-numlcd and theieaftei retained pciinancittly in institutions for 
such cluldicn who would lm\c imptoved to such an extent in a 
supctioi public school enviionmcnt that tliev would not have been 
class, 1C (1 as feeble-minded after scvcial xoais of efficient institution 
Un the othci hand, many young duldien have been excluded hum 
public school special classes on the basis of an ailutiaiy IQ st.uidaid, 
usually a Bmet IQ of 50 and below, who would have made leason- 
able pio^iess in such classes. The wntei has known manv cases in 
point with IQ 's below 50 who have made gieatei piogicss than othcis 
witli IQ\ in the fifties ot sixties, cithci because tliev possessed 
countei-balancing pcisonality tiails of gieatei value than the Imv 
C oi because the IQ was spuuously low as pioxcd by the cluldien’s 
subsequent development. 

Tl he wntet has toi many ycais felt that too many cluldicn aie 
being sent to lCsidcntial institutions foi the feeble-minded whcic 
they may icceivc inadequate instiiiction because of the cimuled 
conditions oi because of substand.ud mstuiction and whcic the in¬ 
stitutional life tends to make against the development of initiative, 
lesou ice fulness, ot independence If the Iowa icsults mean anything, 
even aftet you have discounted the possible cxaggciations, they 
mean tins, that joting cluldicn, whcthei tliev test noim.il m sul>- 
nonnal, should not be regimented into a to tin ot congiegatc existence 
that is bauen of cultuial and intellcetu.il stimulation It is no 
doubt tiue that many institutions aftoid not only bcttei shcltci but 
also bcttei social and intellectual simulation than manv linpovetished 
and incompetent homes But the tiuth lcmams, nevcitheless, that 
a good home is supcuoi to a good institution in the intellectual 
stimulation and pcisonalilv development of subnoun.il as well as 
normal elnUicn, at least if the children are above the level of feeble¬ 
mindedness The fust line of attack m the education of subnoimals 
is the public schools lathci than the colonies, Even duldien with 
IQ's below 50 should not be aibitianly denied the advantages of the 
special classes without an adequate pcnou of piobation. Not infie- 
quently the IQ 's aie fallaciously low, as has been emphasized With¬ 
out adequate environmental stimulation potentialities have no chance 
to develop Thciefoie, the child is entitled to a icnsonablc trial 
befoie mevoi.ible decisions aie icached concerning lus future Resi¬ 
dential institutions play a vciv impoitant iolc m the piogmm for 
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salvaging mentally defective children, hut they should not usurp 
the function of the public school nor should the public schools force 
children into these institutions so that they may justify themselves 
in shirking then icsponsibilities toward "all the children of all the 
people.” Public school officials exist who are perfectly willing to 
be relieved of the responsibility foi educating defectives What, 
then, should he the pnmc function of the residential training schools 
so far as concerns the education of mentally defective children ? 
The institutions should play the role of auxiliary tiaimng schools 
for idiots and low imbeciles and for mentally defective children who 
are already anti-social or delinquent^ or criminalistic,illy inclined, 
who arc unpiotectecl 01 unsupported or who make too gieat demands 
on an overworked mothci 01 who arc victims of educational neglect 
because the public schools cannot 01 will not catei to then needs 
One final reflection on the writer’s ciedo, based on cxpciicncc with 
thousands of defectives, concerning the effects of environmental 
stimulation: Environmental stimulation is of paramount importance 
in bunging intellectual potentialities to fruition. Without environ¬ 
mental stimulation intellectual atrophy would inevitably lcsult, in¬ 
telligence cannot flounsh in a vacuum Nevertheless, ncilhci the 
physical noi cultuial environment is omnipotent Native endow¬ 
ment sets insuperable limits so fai as concerns the development of 
intelligence. Constitutional limits exist that not even a superior 
envuonment can completely overcome. Thercfoie, the impression 
should not be allowed to gam cuiicncv, that a supcnor environment 
will transfoini all mediocre children into geniuses, or that a barren 
envuonment will reduce all such childicn to the state of amentia 
While the transformation wiought by education often looks like tile 
creation of new powcis, education peihaps only facilitates the unfold- 
ment of exsitent powers In the complete absence of potentialities 
to be released and unfolded, education is as impotent as the fiuition 
of potentialities in vacuo Nevertheless, after conceding all this, we 
must recognize that the limits set by heicdity arc not as rigidly fixed 
as we once believed. Without a favoiable social and educational 
environment, many who have attained eminence would have re¬ 
mained mediocre. Education is a constructive force no less for 
potential morons than for potential geniuses. 
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Patents judicially aic coining to icalr/c the impoitancc of the 
penon-to-pcison iclationslnps and the jzcnci.il soci.il environment of 
the home in lclation to their clnldicn’s pcisonal development Pai- 
cnt-child iclationslnps aie claiming the attention of gieatci muuhecs 
of investigators, and with the widci dissemination of lcsearch m- 
foimation, child icaiing is more genculh being icgaided as a job 
which requires some study 

At the same time, patents pcihaps mnic often than they lcah/c, 
tlmnigh then own attitudes, personal habits and social conduct aie 
determining not onlj r then children's attitudes toward them, but also 
their reactions and adjustments to life in genci.il Studies have 
shown, among other things, that young childicn most frequently 
like the pm cut best who gives them most satisfaction and conti ibutcs 
most to then physical comfoit, who play> with them and expresses 
most affection foi them and who punishes them least (4, 5) It has 
aLo been shown that incompatilulitt between parents themselves, as 
well as tlic lack of connadeship between adolescents and then paicnts, 
was associated with the tehelhous attitude against p.uental discipline 
(8) and with delinquent (6) on the pait of the youngsteis. Otlici 
flnel mtrs indicate, fuithei, tliat child it n tend to adopt the behavior 
patterns and moial standauls of then patents, and thus to become 
moie like then paicnts in regatd to those patterns and standards 
O) These findings suggest that c\cn though childicn may dislike 
and le-cnt ccitain modes of bchavioi and ccitain attitudes in then 
parents, they may and peihaps often do, adopt those same modes 
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of behavioi and those same attitudes as thcii own in spite of then 
conscious [hshke for them as they obscivc them in their p.ucnts 

What young people dislike in the behavior of then parents, as 
well as wlut they ad mite, then, piobablv aic matlcis of sonic im¬ 
portance in ielation to llicii own peison.il development. Just how 
important this lelationslup is, and whether 01 to what extent it 
varies fiom one general home situation to another, oi with the 
character of the disliked behauoi oi ti.ut, aie questions with which 
the jncsent study deals 

An attempt was made to mventoiy and classify the items of 
paicntal hehavioi which, under ceitam specified conditions, adoles¬ 
cent boys and gills ot thice diffeient cultuial home settings said 
they did not like in then own paicnts, and to study the relative 
impoitancc of the diffeient classes of items in relation to the pei- 
sonalitv adjustments of the youngsteis The data weie the responses 
of the subjects to the qucstionnaiie items, “If'hat does you) mothei 
do that you do not like' 1 '’ and ”JJ’hal does yotu father do that you 
do uof like?” togethei with then scoicson scales designed to measure 
several different aspects of personality 2 

In the fiist section of tins icport aie piesentcd the relative fre¬ 
quencies of ciitiusms of mothei and of father by children from faun, 
small town, and city homes, and by the two sexes The question of 
the relation between ciiticizing ot not criticizing the paicnts and 
development of the sulij’ects is next considered A qualitative classi¬ 
fication of the specific items of bchavioi cnticized by the boys and 
the guls of the thice cultuial gioups is then piesentcd and ceitam 
gioup difteicnces in the natuic of the moie ficquently criticized bc¬ 
havioi items arc pointed out. These differences arc considered in 
relation to the differences among the cultural gioups in degree ot 
obscivcd correlation between offer mg ciiticwns of patents and un¬ 
favorable showing on the pcisonaiitv scales 

The Frfquency of Criticism 

Following each of the two questionnaire items with which we 
are here concerned, was piovided .1 line on winch the subject might 
write his criticism. No check list was piovided, hence nothing was 


"'Description 1 ! of the home-life questionnaire, the tests and scales used and 
the general procedures followed are given elsewhere (7) 
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gecstccl to the ^subject. He was free to leave the space blank, to 
wn e the void nothing' 1 oi to mention anything about the pa.cnt 

m ? ht ° CCl J r t0 h,m ’ w,th w,Mcl1 he "’as not pleased. Of the 
J,b7« subjects who filled in the qucstionnauc, 675 (35 9 pei cent) 
mentioned something m mother’s bchavioi not liked and 679 (56 2 
pm cent) mentioned something m fathei’s bcltavioi not liked 
Is early two-thuds of the subjects, in other words, cithei left the 
space blank oi stated that they had no cnticisms to ofiei 

Of tins total gioup of young people, 694 weic living with then 
paients on fauns, 639 weic living in small towns, and 545 VC ic 
living in the city: of Omaha The tendency was foi the small town 
voungstets moie frequently to uit.c./e then pa.ents The pneent- 
nges of the residence gioups that oflcied cnticisms of mother be¬ 
havior weic 39 0 foi the town, 35 6 fm the faun, and 32 8 foi the 
city Die diftticncc in piopoition between town and ut\ gmups 
is fanly lchable statistically (moie than two tunes its standaid 
cuoi) Tliirty-ninc pci cent of the town subjects, 37 0 pci cent 
of the f.u m subjects and 31 7 per cent of the city subjects citici/cd 
then fathci's hehavioi The difteience between the small town and 
the city gioups is again lclinblc 


Wlicn the icx gioups aie compared it is seen that the git Is weic 
Responsible foi most of the diftcieiu.cs between tlie icsidcncc gioups 
The small town Kills saw* moie to cutici/c in then paients than 
any olhci grouping of subjects Of this gioup, 46 3 per cent, as 
com pa led with 35 5 per ccnH of the faim girls, and 15 6 of the citv 
gnls, mentioned things not liked in their mothers As to fiequcncy 
of cuticism of father, the town and fairn gills weic mote nearly 
alike, but the city guls weic significantly diftcicnt Onh 21 2 pei 
cent of this gioup, a^ compared with 44 2 and 40 2 pci cent of the 
town and faun gills, oftcicd cnticisms of then fathers When all 
of the 956 gnls weic gioupcd togcLhci and compaied with the 922 
boys, the gnls weic shown to be significantly moie disposed to men¬ 
tion something not liked in both paients than weic the boys The 
peiccntages w r cic 14 1 and 32 4 foi critici-m of mothci and 39 2 and 
31 0 for criticism of fatliei In Table I arc shown the percentages 
of all the gioupings of the subjects who oflcied criticisms Table 2 
gives the significant gioup differences 
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TABLE 1 

PtRCCN J Af ES OF THE VARIOUS GROUPINGS Or SUBJLCTS TlIAT CRITICIZED 
MoHIKR’S AND Fai nut's Ulhavior 


Group mg 

N 

Per cent 
ci iticized mother 

Pei cent 
criticised father 

Faim boys 

328 

35 7 

33 5 

Fa ini gills 

366 

35 5 

40 2 

Total farm 

694 

35 6 

37,0 

Town boys 

302 

30 8 

33 I 

Town girls 

337 

46 3 

14 2 

Total town 

639 

390 

39 0 

City boys 

292 

30 5 

32 2 

City girls 

253 

35 6 

21 2 

Total city 

545 

32 8 

31 7 

Total boys 

922 

32 V 

33 0 

Total girls 

956 

39 3 

39 2 

Total subjects 

1878 

35 9 

36 2 


TABLE 2 

Signihcant Group Diri citrNcrs in Pi r Cent Criticizi d Motiii r and Father 


Significant group differences in 

Significant group differences in 

per cent criticized mother 

per cent ci incized fathei 

Dtff. 

Diff 

Gioups compared Diff -- 

Gioups compaied Diff - 

<r,n/j 



Town girls>town bovs 

15 5 

4 03 

Town girls>town boys 

11 1 

2 90 

Town guls>fauti guls IQ 8 

2,93 

City bovs>ctty gnls 

no 

2 93 

Town girls>city girls 

10 7 

2 6t 

Farm gnls>city gills 

18 0 

4 96 

Total town>totnl city 

6 2 

2 22 

Town girls>citv gills 

23 0 

6 17 

Total girls>totnI boys 

69 

3 12 

J'otal town>total city 

7 3 

2 64 




Total g!ils>total hoys 

62 

2 SI 


Relation Uetween Criticizing Parents and Personality 
Adjustments 

The con elation analyses revealed that the lelntiomlup between 
mentioning something not liked in paients and the peisonahtv van- 
nbles as measured in the subjects weie small and mostly insignificant 
The thicc cultural (residence) gioups, however, diffcied cnnsidei- 
ablv one from another in repaid to the particul.u vanables which 
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gave lelultly large coirelation The 
legai d. I n Table 3 are shown all 
found for all subject gioupings 


sex groups also vaned m that 
of the significant 3 coi relations 


Q 1 “l»Wi 5 


Vanahles 


Farm 

Ho\s GnK 


Tow n 
B<ns Girls 


City 

B«\s Gills 


— 23 


Pe.«nal .djuMm® 

, (Mailer “A" scare) 

Ethical judgment 
(Mailer “E” score) 

Independence 
I’ei soon I lesponsilnlity 

Attitude toward woik _ 71 

Appreciation of liomc life _ 21 

Average personality rating 1 ^ 

p , , Cnticmns of lath,s' Brhavm 

1 ci sonnl adjustment 
(Mallei “A” score) 

Ethical judgment 
(Mailer “E” score) 

Attitude towaul uoik _ 9(J 

Apineciation of home life _25 ” _ ->q 

SjgVSgZ XS~JI SKAtJo 


— 35 

— 2S — 22 

— 25 

— 26 
— 20 

— 26 -34 

— 35 —24 


— 24 

— 21 

-24 -J5 


The greatest niimhct of significant cot relations appeared for the 
citv subjects Foi tins gioup tlieie wete 14 conclations of —20 or 
gicatci as comp,tied with only five anti two KspcU.vcly fo, the 
small town and faun gioups When the sex groups weic conipaieil 
as to the mirabci of significant conclations, it was the boys that 
stood out Of the total of 2l conclations gicatci th.m —20 14 
weic contilbuted by the boss, 10 of which came f,om the uty boys 
and only one fiom the faim hoys 


For pill posts of this Studv no correlation smaller thin 20 was legnnled 
as significant In some instances tomlatmns of leaser magnitude were 
statistics] v significant” atcording to Fisher's criterion of significance 
(2, pp 335-336 and 548) but they art not included here Eveiv conelation 
included in Table 3 is more than twice its standard cuor 




398 


JOURNAI or GENLITC PSYCHOLOGY 


The analysis also suggested that to have something to criticize 
in the mother was, in general, of gicatcr significance m its relation¬ 
ship to low personally semes than to have something to cnticizc in 
fathei Fouitccn of the total of 21 conditions gicatei than —20 
involved atticisms of mother Seven of these 14 came from the 
city hoys, while not a single one came fiom the faim boys This 
constitutes, pet haps, the most striking conti ast of any The men¬ 
tion of something not liked in mothci by the faim bovs was of no 
significance m i elation to any of the personality c coics but with 
the city boys such a i espouse was significantly associated with low 
scoies m («) peisonal adjustment (Mallei), (b) ethical judgment 
(Mallei), (c) independence (self lchancc) in meeting peisonal 
difficulties, (d) peisonal le-ponstbilitv m mam taming satisfactory 
peisonal relationships with otheis, (<?) attitude toward woilc, (/) 
appreciation of (attitude tow.ud) home life and (g) avciage pci- 
sonality latmg 

Thcie is, of course, no wav of determining dncctlv whcthei, or 
to what extent these couclations lepresent causal lclationships It 
seems reasonable, howcvci, to suspect that theie is something charac¬ 
teristic, foi example, in the city home situation, perhaps in the pic- 
vailing nature of the paicnt-chiUl relationships, or in the social oi 
personal behavior patterns commonh adopted by city mothers, 
which actually renders the motlreis' conduct ,r more serrous matter 
in, the lives and the peisonal adjustments of then sons than is the 
case in the farm home situation. It was deemed worthwhile there¬ 
fore, to make a comparative study of the items of pnicntal bchnvioi 
more frequently criticized by bovs and by girls of the thiec cultuial 
groups in the hope that it might tluow some light upon this pioblem 

Group Comparisons as to Frequency or Mention of the 
Various Items or Parental Behavior 

An attempt was made to classify qualitatively the things cnticued 
m paients The criticizing seemed loughlv to fit into the following 
gionps, («) those having to do with discipline and contiol and other 
peisonal relationships xwth the child himself, (b) those lcgaiding 
temper,uncntal behaviot and ti.uts affecting membeis of the family 
and others; ( c ) those icgaiding the peisonal habits and conduct of 
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adjustment and co^oW^riho- ^ 1 ' Calt, ' > antI clT ’<)tional 

tltudcs or beliefs a ] 0SC , reE,lnhnir tl,C l ’ a ™ t ' s »!<=«. «- 
those .e g a 1 d,,!rthe soc, T/T' " S "™ k n, ’ d *“«■&«! (,) 

(/') a miscellaneous K.oup.'moTtlv tm, 7 AlTof'T ° f parent ’ 
tioned of mothers’ heluv.ot an ,|' 0 f fj V , f t,1L cl|tIC,sins "*n- 
co.d„, K tins cl,*,", T, ,m T 1,StCli 
-n Tables 4 and 5 This „iV *espect,ve fic.iucnc.cs 

of Course, ,s me.eh one of a numbe, nf 

'I ABLE 4 

_n*' I <rtv v ^ \ vi» R c in ' * I in u^s IlK,n 


Items repoitcd 


Fa i m 

Hots Curls 


i(.fuses to ({rant 


oi get 


I Discipline and tontiol, and 
other pci son a I relationships 
Between parent and child 
Scolds 
'I hieatens 
Rcstncts, (>| 
privileges 
Cci reels me 
Strict 
Too easy 
Makes me woik 
Makes me stnv home 
Makes me go to Bed 
tip (early) 

Makes me go to school 
Makes nu. huriy 
Leaves me liomc 
Doesn’t allow me to "date" 
Doesn’t la nic go out often 
Objects to late hours 
Doesn’t in, ml me to work 
Tiics to assume my duties 
Tnes to push me ahead 
Doesn't give me enough money 
Has me do embarrassing things 
Foices me to do something 
Tells me what to wear 
Expects too much of me 
Asks personal questions 
Borrows my money 


1 itquiiKv of report 

I own ( l[v 

_”° Vs Bovs (jirltt 


15 


18 


22 
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TABLE 4 ( continued ) 


Items reported 

Fa 

Boys 

i m 
Girls 

Ficqucncy of i 
Tovs n 

Boys Girls 

eport 

City 

Boys Guls 

Refuses to lei me bung nn 







fncnds 






1 

Total .frequencies of class I 

39 

43 

25 

56 

11 

24 

Per cent of total cntiusms 

33 3 

33 1 

26 9 

35 9 

15 7 

26 7 

II "1 cmpcrantental ti aits and 







bclwivjoi affecting niembeis 







of family and others 







Complains, nags, Cinlis 

2 

13 

2 

14 

4 

5 

Finds fault, cimcues 




7 


2 

Blames wiong peison 



2 

2 


l 

Atgues 

i 



1 


1 

leases 




1 



Quarrels 



l 




Fights 





1 


Wants last vvoid 





1 


Inconsiderate 

2 


4 

3 


2 

Bossy 

1 


l 

3 

2 


PflltUl 

3 

5 

1 

6 

4 

1 

Ci oss 

1 






Uncooperative 






1 

Stubborn 




2 



Total frequencies for class 11 10 

18 

11 

39 

12 

13 

Per cent of total ci theisms 

8 S 

13.8 

ns 

25 

13 5 

144 

III, Personal habits and 







conduct 







Smokes 





5 

5 

Drinks 






1 

Swears 

1 




2 


Talks too much 

6 

2 

5 

1 

8 


Talks too much on telephone 






5 

Gossips 




2 


1 

Brags, exaggeiatcs 



1 


2 

1 

Mannerisms 





4 


Neglects heiself 


1 


1 



Repeats things 






1 

Impatient 




2 



Extravagant 



1 




Noisy 




2 



Forgetful 



1 



1 

Total fiequcnctes for class 

III 7 

3 

8 

S 

21 

15 

PeT cent of total criticisms 

6 

23 

S 6 

5 1 

23 6 

16 7 

IV Health, emotional adjust- 







inent and conti ol 







Gets sick 





1 


N enous 

1 

5 

2 

7 

4 

5 

Worries 

6 

8 

3 

3 

4 

2 



LI I \ND I[ SIOIT 


401 


TABLE 4 (continued) 


Items repotted 

Frequent} of icport 

Farm limn City 

Boys Girls Bins Girls Boy's Girls 

I oses tcmpci 

3 

7 





Jealous 


1 





Feelings easily hurt 


1 





Dissatisfied 







Tolal fi cqucncies for class IV 15 

22 

9 

15 

15 

12 

l ei cent of total cutiusim 

12 S 

169 

9 7 

9 6 



V Ideas, attitmles, beliefs 







Old, funny ideas 

4 

1 

3 

J 



Gets wrong ideas 


1 





Duws hasty conclusions 


1 





Too consci valise 



I 




Takes things too seriously 




1 



Doesn’t unrftist.mil mv friends 




l 



Total ficquuiues foi dass V 4 

3 

4 

5 

0 

0 

1 ci cult of total ciiticisms 

3 4 

2 3 

4 3 

3 2 

0 

0 

VI Woik, self sacrifice 







Woiks too haul 

9 

10 

9 

1 

9 

3 

Works outside home 

4 


3 

9 


1 

Woiks when sick 






1 

Depuvcs self of necessities 





1 


Runs luiinc incflicicntly 






1 

Meals liicRiilar, not on tune 

1 





1 

Not as sanilarv as should lie 


1 





Total fieqticncics for class VI 11 

11 

12 

13 

11 

7 

Per cent of total cntiusins 

12 

8 5 

12 9 

8 3 

12 4 

78 

VII Social adjustments 







No social life 

4 


5 




Stays home loo much 


2 


n 

2 


Doesn’t mingle with fi lends 






1 

Too much social life 





3 


Has undesirable friends 






1 

lotal frequencies foi class VII 1 

2 

S 

2 

5 

2 

Pci cent of total crilicims 

3 1 

1 5 

5 4 

1 3 

5 6 

2-2 

VIII Miscellaneous 







Trnml things 

24 

28 

19 

18 

11 

17 

Per cent of total criticisms 

20 5 

21 5 

20 4 

(1 5 

12 4 

18 9 

Total ciiticisms of motheis’ 







hcliavioi 

117 

130 

93 

156 

89 

90 


possible gioupmgs, and possibly not the best one foi oui puipose 
The classes, it will also be noted, aie somewli.it ovei-lapping, and 
in a numbet of instances ail item was aibitiatily placed in one class 
when it might logically have belonged just as well in anotbei 

As was shown in Tables 1, 2, and 3, the icsidence gioups and the 
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TABLE 5 

Jnveniory or Items ctf Fathers’ Behavior Reported as Not Likld dy 
Apoiescenis oi Farm, Smail Town and Cirv Homes 


Items icpoited 


Frequency of report 
Farm Town City 

Bovs Girls Boys Girls Boys Guta 


I Discipline amt control, and 
other pci*>r»n.tl idationslups 
between paient .md child 
Scolds, "lectin es” 12 

Tin e.itens 

Kestncts privileges 2 

Corrects me 

Stucr 5 

Too easy 

Makes me woik -V 

Won't let rue work 
Leaves me home 2 

Makes mo stay home 3 

Makes me get up cmlv 2 

Won’t let me "go out", "date’’ 
Teases, kids me 

Picks on inc 5 


Doesn't care about me going 
to high school 
Doesn’t give me money 
Expects too much of ire 
Forces me to do something 
Protects me too much 
Total frequencies for class I 35 
Per cent of total cnticisms 318 
JI Penipeiamental tiaits and 
behavior affecting members 
of the family mul others 
Argues 

Grouchy, Cross, finds fault 6 
N'ngs, crabs, find* fault, criticizes 
Cross 

Bossy 1 

Inconsidei ate 

Cruel 

Partial 1 

Rude 

Stubborn 1 

Sarcastic 

Teases 

Quarrels 

Fights 

Plays jokes 

Isn't companionable I 


12 

3 

+ 

2 

3 

1 

7 


2 


3+ 
23 1 


1 

2 

5 

1 

8 


2 

I 

3 


5 15 9 10 

5 5 8 

2 

+ G 4 

1 1 1 


IS 

18 


2 
4 
+3 
29 9 


20 
21 3 


17 
21 5 
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TABLE 5 (continual) 


Items reported 


Farm 

Hoys Girls 


1 

14 

3 


Makes too many promises 
Insistent 

Expects too much of motlici 
Selfish, stingy 

Total frequencies foi class II 10 

iTT « ccnt lota * criticisms 9.1 

iu Personal halms and be¬ 
havior 
Drinks 

Smokes and (or) chews 
Swears, curses 
Hiags, boasts, exonerates 
Gossips 

Talks too much 
Noisy 
‘•Hollers’ 1 
Gets home late 
Not home enough 
Bad table manneis 
Mannerisms 
Forgetful 
Too particular 
Tuts things off 
Dirty 

Exti avagant, borrows 
Way he drives car, too fast 
Total fiequencies for class II 
Per cent of total Criticisms 

IV Emotional adjustment and 
control 

Loses tcmpei 
Wornes 
Nci vous 
Jealous 

Feelings easily hint 
Moody 

Total frequencies foi class IV 14 
Per cent of total criticisms 12 7 

V Ideas, attitudes, beliefs 
Old fashioned ideas 
Radical 

Gets wiong ideas 
Takes things too seriously 
Total fiequencies foi class V 0 
Pei cent of total criticisms 0 


Frequency of report 

Town City 

Bovs Girls Hoys Girls 



1 

.— 



3 



1 



2 

23 

15 

29 

15,6 

15 

195 

1 

3 

2 

25 

23 

n 

3 


4 


1 

1 

3 

2 

2 


1 

1 

1 

23 

1 U 


1 

07 


10 

67 


4 
2 7 


11 

117 


22 

20 

45 

30 6 

34 

31 

29 

195 

32 

31 

13 

17 

7 

7 

11 


11 

117 


1 

22 
27 8 


IS 

22 i 


S 

6 3 
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TABLE S (ionturned) 


Piequcncy of repent 
Filin Town City 

Items repot ted Boys On Is Boys Guls Boys Girls 


VI Works, stlf-sacnlkc 







Worts [oo lintd 

1+ 

8 

4 


3 

2 

La'/y 

1 



2 

2 


Selfish 



2 




Not as ssmit'iiy as should lie 


1 





Total frequencies of class VI 15 

9 

6 

2 

5 

2 

Per cent of total atticisms 

136 

6 i 

6 

I 3 

5 3 

2 5 

VII Social matte is 







No social life 

2 






Stays home too much 


2 


I 



Unsocial 






2 

Has uncles n able ft lends 






\ 

Total frequencies foi class VII 2 

2 

0 

4 

0 

3 

Per cent ol total criticisms 

1 8 

1 4 

0 

27 

0 

3S 

VIII Miscellaneous 







Trivial things 

tl 

10 

10 

21 

13 

12 

Occupation 



2 

5 



Regresses 




2 



Way he drives car 



3 




Doesn’t live with us 



1 




Not home enough, travels 

1 


1 


2 


Total fieqticncics for 







clas*. VIII 

12 

10 

17 

ZR 

15 

12 

Pei cent of total cntieisms 

10 9 

68 

17 

18 8 

16 

152 

Total criticisms of 







fathers’ behavior 

110 

147 

100 

149 

94 

79 


sex gioups differed, not only in legard to hequenev of lepoitmg 
things not liked in patents, but also in icg.ud to the degiee to which 
ciiticizing patents was con elated with inadequate pcisonality ad¬ 
justment Although smaller pcicentages of the city subjects than 
those of farm 01 town lepoitcd atticisms, most of the correlations 
shown in Table 3 vrcie fiom the city subjects The bo vs, when 
taken together, likewise oftcicd fewer atticisms than tlie guls, vet 
atticism of parents was more often found to be coueiated with low 
personality stoics in boys than in gills The pcicentages of all 
subjects who ofteied criticisms of mothci and father woie not sig¬ 
nificantly diftcient, but criticizing mother was reliably 1 elated to 
more of the pcisonality variables in the subjects than was ciiticizing 
fathci Om piescnt task, then, is to compaic the gioups as to tie- 
quenev of cnticism m each qualitative class and dims to search for 
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«! 0 7 d,ftc ' cnccs "hu-h might helve some beam* on the n.ohlem 
"dolcLents 1C<mCC ° f P ‘ ULntal l,ClUV ' 01 1,1 thc a(l J Ustmmt " ‘> f nom.nl 


1 Cntunms of Mothn «• and Fa then Combed 
In Table 6 mo shown thc pci centals foi each class of the total 


1 V\ IjLE 6 

vj"ttTB:^vsar 

. Combi Nin 

- I^otaW .1 Uiusms of mothc, 675 Iotal cr.t.usms of father, m 


Cntici/ed 

parent 


Moihei 

Father 

Mother 

Father 


Pci lent 
of total 
citticistns 

_ of Parent j),ff 

1 Mai (ns , elated to discipline and control 
29 8 5 2 

216 

II Tempo amenta! hails nml bi/iavio, 
l S 3 —n 9 

16 2 


2 16 


Mother 

Fathei 

Mother 

Father 

Mothci 

Father 

Mothet 
I* other 

Mother 

Father 


III Pnsoual huh,is and conduct 
92 -173 

26 5 

IV Lmotional adjustment and to/i/rol 
13 0 27 

10 3 

V Ideas, attitudes, hihejs 
24 12 

1 2 

VI If'oilt, self-\u< i ifu c 
10 1 44 

5 7 

VII Sana! adjustments and he/taviot 
30 1 ! 

1 6 


—$ 52 


3 01 


VIII Miscellaneous, Invinl 
Mothei 17 3 3 5 

Fathei 13 8 


criticisms offeied against the mothcis and against the fathei-. 
Diftcienccs in pcicentage and cntical tatios foi thc reliable differ¬ 
ences .ue also shown The most sinking diflciencc was found in 
percentages, foi Class III Fathers, almost three times as f, c - 
qucntly as mothers, were cnticucd because of some personal habit 
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01 item of peisonal conduct Only two othet percentage diftcicnees 
were statistically ichable A somewhat gicater propoitiun of the 
complaints against mothers had to do with discipline and methods 
of control of the child icii This is not suipusing ‘■nice, according 
to the lcsults of a qucstionnaiie item asking about punishment in 
the home, 64 per cent of all the home punishment of both hoys 
and girls was admimstcicd by the mothci as compaied with only 
31 per cent admimsteied by the father. 1 The guls wcie punished 
four times as often by the mothei as by the father, accoidmg to 
their rcpoits 

The other significant diffciciicc was in the lclative frequency of 
complaint rcgaiding woilc habits, and tendencies of overwoik and 
self-sacrifice in patents (Class VI) The percentages of total cnti- 
cisms which were included in this class foi both patents, howcvci, 
were quite small, only 10 1 and 5 7 foi motheis and fathcis respec¬ 
tively. These compaiisons aic interesting but they, in themselves, 
suggest little by way of an answci to the question of why criticizing 
mothei was related to moie of the personality scoics than cuticizing 
father. 

2. Total Sex Gioups Compaied as to Criticism Ojjeied 

As was shown in Tables 1 and 2, the gills, when taken togcthei 
from all three residence groups, were more prone to cuticizc both 
parents than were the boys. Significant lclationsliips between cuti- 
cizing parents and the personality vanables, howevci, weic more 
numerous with the boys than with the gills (Table 3) In Table 7 
arc shown comparisons of peicentagcs of total cuticisms from boys 
and fiom guls winch belonged to the various classes of cnticism 
These aic given sepaiatelv foi mothers and fatheis. Only fom 
significant percentage diffeicnccs appear in the whole table Re¬ 
liably gicatci piopoitions of the gills’ ciiticisms than of the boys’ 
criticisms of both parents had 1 to do with temperamental tiaits and 
difficulties (Class II), The tendency (differences not reliable) was 
also foi the guls more frequently than the bovs to repoit items of 
Class I, matters of discipline and contiol The common element 

J Bowers (l) repoitcd that according to the answeis of lug subjects, 54 
per cent of then punishment was ndministcicd by their mothers as compared 
with 31 per cent by then fathers 
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^ TABLE 7 

CuNci.c.1 Mother, 1.0J, aw. g .rK 376 C„l m „J Fa, he, l,„v, jot, c ,rl, J75 


Cntimms of moihei 
Pei cent 
Sex of total 

atticisms Dtfj 


Boys 

Gnls 

Boys 

Girls 

Boys 

Girls 

Boys 

Guls 

Boys 

Gills 

Boys 

Guls 

Bovs 

Girls 

Boys 

Girls 


Ciitiusim of father 
Idijf Pa cent 

" of total 

,r 'HI/ cuikimus Diff 


I Mottos ; dated to ilisupUnc and con/iol 

n\ 7 66 *j ->■ 

II Tern pci omental tiaits and behavior 

~7 6 —2 84 IIS —79 

19 7 

III Peisonal habits ami conduct 

Sl 2 23 2$ 9 4 4 

_ 2+S 

Emotional adjustment and coutiol 


no 
is ( 

120 

69 


IV 


13 0 
13 0 

27 
2 1 

12 + 
82 

47 
1 6 

18 1 
16 8 


00 


10 5 
10 1 


VII 


V Ideas, attitudes, beliefs 
06 10 

l 3 

VI If'oik, self-saoifice 
4 2 8 6 

3 5 

Social adjustments and behavior 

3 1 06 

24 

VIII Mistellancous, ti ivial 
13 115 

133 


00 


—03 


5 1 


—1 8 


18 


<Tiitfr 


—2 86 


273 


in the two classes is of couise that both involved matte is which 
affected the pcison-to-pcr*ion or social relationships between the 
ci iticized patent and the child 01 othci members of the family. 
The gills, definitely 11101 c frequently than the hoys, objected to such 
things in the beluvioi of their patents 
On the othci hand,, relatively gicatci proportions of the bovs 
than of the girls who oftcicd criticisms of their parents, mentioned 
matters peitaming to the parent’s peisonal habits and conduct The 
difference was significantly laige foi criticisms of mother This 
suggests that it is more frequently nnpoitant to the adolescent boy 
than to the adolescent girl that the mother’s habits and personal 
conduct be dccoious, and such that he can be proud of hei 
To sum up legal ding the compat isons between the total bov and 
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the total girl gioups, then, we ma\ say that the ailolescent hoy, 
although not so pi one to lcpoit things not bleed in Jus paients, tends 
more than the gnl to icpoit items which ,uc mote tiuly cnticisms 
of the piuept himself 01 hetsdf, and not ntally so frequently as the 
girl does lie leport Hems pcitammg to the pctsonal and social icla- 
tionslups of the paient with the otliei family inembeis That the 
lepoitcd cuticisms of boys aic to them nioic seuous on) the avciagc, 
is suggested by the gieatei munbet of significant cof lclations hc- 
tween cu'ticism and pcisonahty adiustmcnts as mcasuied in this 
studv. 


3 The Citltuial Gi o«/>r 

In Table 8 may be found the peiccntagcs which fell in each 
qualitative class ot the total cntfcisms of paients given by each 
cultuial group Of the total cnticisms lepoitcd by the city gioup 
only 21 3 pci cent fell in Class I as compaied with 28 5 pci cent 
and 30 3 pci cent fot the town and faurf gioups As to piopoitinn 
of ciiticisins falling in Classes II and HI, the fann gioup was 
lowest In the case of Class III the piopoitum foi the cilv gioup 
(24 4 pci cent) was significantly largei than tho'-c of tire othei two 
residence gioups. As to Class IV the pcicentagcs \vcie 14 9 for 
the faim subjects, 8.2 foi the town subjects, and 12 2 foi the utv 
subjects The clifteicncc in pctccntage between the i.iim and utv 
gioups was not significant. 

In connection with criticism Classes I, II, and III then, weie 
found the most significant difleiences between the faini and the city 
subjects, the two icsidence groups which showed gicatest contrast 
in the munbci of significant conelations (Tabic 3) 

Classes II and III accounted for 40.9 pci cent of the total cnti- 
ci?ms offered by the citv subjects and only 27 4 pci cent of those 
offeicd by the faim subjects, while Class I accounted foi only 21 5 
per cent of the total criticisms of the city subjects as compared with 
30 3 pei cent of those of the faun subjects These figincs indicate 
then that those city youngster who lepoitcd things objected to in 
their parents' bchavioi, tended definitely to icpoit tiaits and diffi¬ 
culties of a temperamental nature and peisonal habits and items of 
conduct which they regaided as objectionable, ldialilv moic fic- 
quently than did the farm voungstcis The lattci gioup, on the 
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Covn-ARISOV 


Residence 
Rio up 


Farm 
Tow n 
Cjty 

Farm 
T ow n 
City 

Fa i ni 
Town 
City 

Faun 

Town 

City 

Fm ill 
1 own 
City 

Farm 

Town 

City 

Fa i m 
Town 
City 

Faim 

Town 

City 


T'YULIS 8 

or aur RismiNcr CJroui-s as io Riiwivi I-rujui-vca m 
CRinusM or Each Quai mnvt Cuss 


Hal criticisms, fai 

m 504, town 498, ut\ 352 


Per cent 




of total 




criticisms 



Di(l 

bom Rioup 


ij,!J 

°*M// 

il Iatiits > dated 

to distibluii and ronti a! 


300 

F>'I 

1 8 


28 5 

I>C 

90 

3 02 

Tr 21 „ 3 , ! > C 7 2 

II 1 Pm po mental bails and behavior 

2 50 

12 I 

I>F 

6 8 

2 98 

18 9 

C>I' 

4 1- 


165 

T>C 

24 


III Peis anal 

habits and 

conduct 


153 

T> F 

o r, 


159 

OF 

9 1 

3 26 

24 4 

c> r 

8 5 

3 02 

IV Lmotinnal ad jus tunnt and conhol 



H9 

F>T 

6 7 

82 

F>C 

2 7 

12 2 

C>T 

1 0 

> Ideas, attilndis, beliefs 


1 6 

I >F 

1 6 

3 2 

F>C 

1 6 

00 

I>C 

3 2 

VI 

If'Oik, si lf-saci ifiie 


97 

I‘>T 

3 1 

6 6 

F>C 

26 

7 1 

C>T 

0 5 

/Il Soual adjust mi nts and behavior 

20 

'I >F 

0 2 

22 

OF 

08 

28 

C>T 

06 

VIII 

Misidlaneotis, tnvial 


14 7 

1 > F 

1 S 

16 5 

C> F 

0 9 

156 

I >(’ 

0 9 


3 33 


4 10 


other hand, tended moie fictjucnth to icpoii nuttris which often 
as etc not cnticiMTN of patcntal heluMoi at all, hut Arete lather 
supcificial uhjcetions to p.ucuts’ methods of discipline ami control 
oi to othei pet son rd matteis, often tuvi.il, betAA'cen the subject and 
lus paient, such, foi example, as ‘‘asks pcisonal questions,” "tries 
to push me ahead," or “tiles to assume nav duties” Our cit\ stih- 
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jects, then, oftcied fcivet uiticisms of then patents belmvioi as 
comimed with those fiom farm homes, but the criticisms which 
they lCpoited tended mote frequently to be concerned with matters 
of a inoie serious nature-—matters which piesiunuhlv were '•oiuccs 
of difficulty to them in then own peisotial adjustments The atti¬ 
cisms of the faun subjects, on the oilier hand, weie of a less seuau-> 
nature and hence not leinted to then own pcison.il ad iiistments 

4 City Boys and Vann Boys Compand in Rogm d fo Ci it icisms 

of Mother 

The two groups which showed the gicnteal eontinst hi iegaid 
to the numlci and size of the significant coi relations between criti¬ 
cizing paients and peisonality scores (Table 3) wetc the citv hots 
and the faim boys. Tins contract was paiticulailv striking in iegaid 
to their atticisms of mothei In Tabic 9 me shown the conipaiisons 
of these two groups as to i dative frequencies of complaints of tlve 
various classes against then mothers. because of the small numbcis 
(117 faint boys and 89 city boys) only two ol the pcicentage diltei- 
ences were statistically significant Cci tain inteicstmg couip.n nous, 
however, may be noted, in the table. Items of Class I made up 33 3 
pei cent of the total cuticisms offcied by the faun hois and only 
15 7 per cent of the total cuticisms olfeicd by the city hovs An 
additional 20 5 pen cent of the fatm boys criticisms of mothei fell 
in the miscellaneous class, all of which weic called “tnvial” in the 
inventory, while the coiresponding percentage of the citv boys was 
only 12.4 Thifc other classes of ciiticisms, viz, those concerned 
with social adjustments, with ideas, attitudes and beliefs, and with 
woik and sclf-saciificc, when grouped togethet accounted fot an 
additional 18 8 per cent foi the faun bovs anJ 18 0 pet cent hn 
the city boys The lemaimng 54 pei cent of the city boys’ cilti- 
cisms of mothei, as compaicd with only 27 3 per cent for the faim 
boys, were dnected towaid {a) ccitam tenipciamcnt.il tiaits and 
behavioi of the mothei which wcie ducctly involved in lici iela- 
tionsliips with the membets of hei family such as “complains, 1 ’ 
“finds fault,” "inconsiderate,” etc., (h) het pejsonal lwhits and con- 
duct such as "talks too much,” "smokes,” "gossips,” etc, and (c) 
hei lack of emotional adjustment and control such as “wouies,” 
“loses temper,” and "navous” The percentages of faim and city 
bovs* criticism falling into these lcspecttve classes were 8 5 com- 
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Comp uuson 
or 


Gioup 


TABLE 9 

— tlC ‘ sms of '» othci , *ann bovs 117, city boys 89 


Farm bojs 
Cilv boys 

Farm boys 
City boys 

F.ii in boys 
Cilv bo\s 

Faun boys 
City bo\s 

Fann bovs 
City bovs 

Farm boys 
City boys 

Farm bo\s 
City boss 

Farm bms 
City bovs 


Pei cent 
of total 
ci incising 
of mothci 


M 


II 7 


III 


IV 


Mautn / elated to dun film, and coni, a! 

15 7 ,7 ' 6 

iii/ici amnilal baits and b,hamni 

,3 5 

Pt i snii«l habits and conduct 

ow ~ [1( 

23 6 

hmohonal adjustment and confio! 

12 8 -41 

16 9 

V Ideas, attitudes, beliefs 

2+ 3 + 

0 0 

VI IF oik, self-sacrifice 
120 —0 4 

124 

Soaal adjustments and behavior 

3 4 -2 2 

S 6 

VIII Mis i ell a ii i ons, fnvial 
20 5 8.1 

12 4 


VII 


D‘U 

o’ltir/ 

3 03 


-3 52 


pa.cd with 13 5, 6 0 compaicd with 23 6 and 12 8 compaicd with 

It is appaiciit, fiom these figures that the faim boys and the 
city bovs tended definitely to diltci as to the sort of behavior, or 
cliaiactcustic winch they mentioned as disliked in their mothers 
-aim hots almost twice as often as city bovs mentioned purely 
tuvial matteis 01 moie less tnvinl objections to thcii mothers’ 
methods of discipline and contiol Citv bovs, on the othei hand, 
lolly twice as often as f-nm bovs mentioned matteis pertaining to 
the pci son a 1 habits and conduct of then motheis, to then tcmpeia- 
mental traits and behavioi which affected thcii lcUtiomdups with 
tlic mem be is of the familv and others, m to their emotional adjust- 
ment and control. 
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Undoubtedly some of the items of habit 01 conduct winch weic 
objected to in citv motile is, such, foi example, as smoking, weic 
relatively uncommon among; faun mothers Perhaps too, because 
of the relative isolation and fewer social contacts of faim life, the 
farm boys had fcwei, and pci haps less exacting stand aids by which 
to judge the pctsonal habits and conduct of then motheis, and 
hence were less disturbed by them Consequently, when they were 
asked to mention something then motheis did wind) they did not 
like, the thing that was most likely to occur to them was something, 
often tiivial, connected with then pcisonal iclationslnps with their 
motheis and which had no paiticulai significance to them in rela¬ 
tion to then own peisonalitv adjustments Anothei possibility 
is that a cultuial difteicncc in general attitude tow aid paients 
existed between the two gioups It matf he, in moic specific tcinis, 
that the faun youngster did not feel as fice as the city youngster 
to criticize openly anything serious connected with the conduct or 
disposition of the patent Thus, instead of mentioning things about 
the mother which actually distuihed him to the extent of affecting 
his own personal adjustments, he tended to substitute tuvi.il mattcis 
which were insignificant to him pcisonallv 

Summary and Conclusions 

The 1 espouses of 694 faun, 639 small town, and 5+5 city adoles¬ 
cents to questionnaire items which asked what then parents did 
that they did not like, together with then scoies on a battery of 
pcisonality scales weie the data of this study The findings' were 
as follows 

1 Only slightly more than onc-thnd of all the subjects repoitcd 
things not liked in their parents The percentages were 35 9 who 
cuticized mothei and' 26 2 who criticizeJ fatlici The gnls as a 
gioup criticized both paients reliably moic frequently than did the 
boys Of the thicc tesidence gioups the highest percentage of 
criticisms come from the small town subjects and the lowest come 
from the city subjects 

2 Twenty-one significant conclation*. between cnticuing mother 
or father and the peisonalitv scores rveie obtained All of these weic 
negative in sign Fourteen of the 21 came fiom the city gioup 
and 10 of these 1+ came hom the city boyt> Fouitccn of the 21 
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conclations had to do with criticisms of mother, ICx.ictlv half of 
thc^e 14 we ic contnbutcd bv the ut\ boys .m<l not a single one by 
the faun boys These seven con el.\t tuns between cntierzing mothci 
and the city boys pcisonalitv semes um»cd up to — 15 foi pnsoii.il 
adjustment scoie and' avciage personality lalmg 
3 When the specific items of parental behauoi objected to b\ 
each gioup of subjects wcic classified acconling to type oi quality, 
the following gtoup difteitnce, weie noted (✓/) Fathers m*ie cnti- 
cizcd almost thicc times as frequently as wcic the motlieis because 
of peisonal habits andl matlciv of pctMmal conduct, vlwlc mothers 
wcic lehably moic often cntici/ed foi mattcis ielated to discipline 
and contiol and to then tendency to o\ct-woik oi to sauifnc self 
{b) The unis tended mote fitqucntlv to obiect to tempeiamcnt.il 
traits, liabits, and difficulties which nflccted the peisonal i elation- 
ships hetween the paicnt and othcis, while the bo\s tended 1 moic 
fiequently to criticize then patents and paiticuhuly then mothcis 
because i>t peisonal habits and conduct (<) Of the tince lCsidentc 
Kioups, the faim gioup oftcied the highest pcicentage of complaints 
tegardmg mattcis of discipline and contiol, while the city gioup 
gave a icliably highci peitentage of cuticisms of peisonal habits 
and conduct and of tempcumcntal traits and difficulties of their 
parents (d) When the complaints of faim boys and city boys (die 
groups that showed gie.itest contiast as to the numhci and si/e of 
reliable corielations between criticizing and the peisonahty variables) 
were compared it was found that faim boys almost twice as often 
as city boys mentioned purely tnvial tilings, oi mine oi less tnvial 
mattcis pci taming to 1 the motliei’s methods of discipline, while the 
city boys moic than twice ast often as farm boys mentioned' personal 
habits and conduct, tcmpeiamcntal tiaits and difficulties oi mattcis 
of emotional adjustment and contiol These diffcicnees may h.uc 
been due m pait to actual diftciciu.cs in chantcteiistic behavioi of 
mothers in the two cuhuial situations They may also be i elated 
in pait to cultuial ditto enecs in attitude of boys Lcnvaid then mothcis, 
that is, cithci that the faint buys tended to adopt less ngid stan- 
daids in teims of which they judged then mothers conduct, oi that 
then cultuially dctcimmcd attiliules, oi wavs of icgardmg parents 
tended to inhibit, under the conditions of the experiment, the men¬ 
tion of sciious faults oi weaknesses in their mothcis 
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In tenns of all the vaiiotis gioup companions, considered in com¬ 
bination, a definite ielationship between the “senousiicss 1 ’ of the 
puicntal fault objected to and the degiee of coiiclation with pei- 
sonabty scores m the subjects was shown In general, the personal 
habits, and items of pcisonal conduct, such as "smokes,” “dunks,” 
01 “sweats” appealed to picsent most difficulty to the voungstet At 
least fot the adolescent boy ui the! city home situation, paiental con¬ 
duct, and pirticuiaily the conduct of the mothci was shown definitely 
to he one of the impoitant factor ielated to pcisonalitv development, 
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HOME PUNISHMENT OF ADOLESCENTS* 1 

1 91 tctilitn a! L\f>n mi, 11I Slal.on. VmvasHy of Nehaska 
Leland H. Stott 


That home discipline and punishment are among the factors 
wuch condiuon the attitudes and personal adjustments of childicn 
, as bcen s,lmvn b y a numbei of studies Back in 1894 Baines (1) 

T 1 f hc ;! t ; ,tmIes ° f 4 ’ 000 c,nld,C11 towa,( l home pun¬ 

ishment decided that childicn do not object to any of the mclinary 

foinis of punishment because of the penalty itself,” but that they 
do lescnt pun.shmcnt which they feel is u.m.st Tliat unjust 
punishment contubutcs to juvenile delinquency is suggested by the 
icsults of a study by Reinhaidt and Fowler (4) They found that 
approximately twice as many of their delinquent hoys as of then 
non-delinquent boys rcgaided as the “meanest man” the father who 
whips Ins childicn Stevens (5) also found that strict heme disci- 
phne was associated with delinquency and anti-social behavior That 
ovci-stiict as well as mcgulai and inconsistent home discipline is not 
only 1 elated to personality difficulties, hut that it is a factor of some 
importance in relation to subsequent 1 na 11 t. 1 l unhappiness was shown 
by Tciman 111 his leccnt study (9) 

In a picvious article by the picsent writer it was shown that among 
the objectionable items in paients’ behavim most ficqucntlv reported 
by adolescent childicn were those having to do with parental disci¬ 
pline and control (6) The results seemed to indicate, however, 
that this paiticulai class of criticisms was one of the least significant 
in its 1 elation to the attitudes and adjustments of the subjects The 
rural subjects weie especially prone to mention m.ittcu, of discipline 
when asked what they did not like about then paients, and with them 
the reliable conelations between mentioning something not bleed 
and then pcisonality test scores were less nuincious and smallci 
than with the other groups. This was particularly noticeable in the 
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case of tlie faun boys' criticisms of their mothers when contested 
with the uty hoys' cutici&ms of thcii mothcis 
The suggestion was made that peihaps ccitam of the items of 
peisonal bchavim winch boys find especially obicctionablc in then 
mothcis, such as smoking, fm example, are not so common among 
farm motheis Oi peihaps because of the iclative isolation of the 
faun family wlieic social contacts and iclationslnps arc less numer¬ 
ous, the personal habits and tiaits of the mother do not vnattei so 
much to the boy so long his peisonal mmfoit and satisfactions arc 
not intcjfered with In eithei case, when asked what he docs not 
like about lus mothci, items moie 01 less tnvi.il, connected with 
hei methods of conti ol aic moic likely to octui to the farm boy 
than to the city bov Another possibility suggested was that thcie 
might exist between farm and cm’ youngsters a cultural tliffcience 
m general altitude town id paicnts and what they do. Farm chil- 
dicn, m other wouls, might feel less fieely disposed to mention items 
in then paienb* behavior winch to them are leallv senous in 
natuie. Whalevci may have been the cause, the evidence indicated 
that from the standpoint of the subjects themselves, cnticisms ie- 
gaiding paicntal control and othci peisonal lelutionships between 
patent and child tended to be of little consequence Piobablv m 
many cases, such criticisms were not at all con elated with actual 
punishment and its ficqurncv, or with seventy of discipline in the 
home 

The present study, thciefotc, was concerned with the lesults ob¬ 
tained from the same gioup of subjects in 1 espouse to questiormaue 
items -winch asked specifically legmding home punishment These 
questions wctc as follows 

Wci< roil scolded or punished at home last week? Yes No 
It so, how weic you punished ? Whipping 

Shipping 

Scolding 

Oth ei 


Bv whom wcie you punished t . 

For what weie you punished? . 

The subjects were 1,878 Nehiaska high school students langing 
in age from 11 to 21 years, of whom 694 lived on faims in the open 
country, 639 lived in small towns of 600 to 1,100 population, and 
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5 lived ,n Omaha In addition to the home life questionnaiie a 
nuinbej of tests and scales designed to measinc various attitudes ami 
aspects of personality adjustment weic admumtc.cd to these sub- 
J es. Descriptions of the qucstionnanc, the scales and the geneial 
proceduics followed have been leportcd elscwlieic (8) 

In adnunistci mu the questionnaire a special cftoit was made to 
obtain the full coopciat.on of the subjects Thev weic uiged to 
nnswe, the questions honestly and as acaiiatclv as possible, and 
they we.e given assu.ancc that the .csulls would he tieatcd com¬ 
pletely anonymously 


Ri-suns 

1 Ft equality of the Refioit of 

Of tile 1,878 subjects of tlie thice icsidencc gioups, 650, m 14 6 
pel cent, lepoitcd that they had been punished at home duiing the 
previous week I he bovs in slightly hut consistently gicatci pio- 
portions, lepoitcd punishment. When the percentages of the com- 
med boy gioups and the combined gul groups weie compaicd, 
howevci, the fhfteicnce of 3 9 pci cent was not significant statis¬ 
tically lhcse pci cent ages ucie 36 6 foi the boys and 32 7 foi 
the gills 

In Table 1 aie given the peicentagcs of the boys and the gnls 


TABLE 1 

Comparison or the Ihril Rcsuh-nu Groups in Tikms oi IPrclntao.s 
that RipoRfin IIAVINC Brru Punisiild at IIomf Duriw, Previous Wtfk 


Per cent of total Gimips compared 

gioup repo i ted Fnun— I own Farm—Cu> 

punished I) iff Diff Dtff 

Gioup Farm Town Cm a Jiff a 


Boys 

29 3 

42 9 

38 4 

—13 6 

—3 59 

—9 1 

—2 39 

Girls 

25 1 

38 9 

35 6 

—ns 

—3 95 

—10 5 

—2 79 

Total 

27 1 

40 7 

37 1 

—13 6 

—5 29 

—10 0 

—3 7 5 


1 ow n—Ci tv 
Diff Jhff~ 

_ 

IS I 12 
3 3 0 82 

36 1 21 


of each residence gioup who icpoitcd in the alfiim.itive concerning 
punishment These peicentagcs weie gieatcst foi the town sub¬ 
jects and smallest foi the fatm subjects J lie pcicentagc differences 
of 13 6 and 13 8 between the faun and the town gioups and those 
of 9 1 to 10 5 between the faun and the city gioups. weie quite 
significant Those between town and city gioups, howcvei, were 
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not significant Assuming that the subjects in tile three cultural 
settings \vcic equally conscientious and honest in answenng the 
question, punishment then was less ficquont in hum homes than 
fn either town 01 city homes This finding is intcicstmg in con¬ 
nection with the fact ieportcd in the pievious study (6) refcncd to 
•above, that the ciiticisins regarding matteis of discipline and contiol 
offered bv the farm subjects against then p.uents wcie idatively 
gieat in number in companson with those offeicd by the othei 
lcsidence groups 

2 Relation between Punishment and Venouality Adjustments 

As may be seen m Table 2, some very small, but statistically rc- 


TABLE 2 

SlGNincANT C’ORREr ATIONS lltlWrUN THE Rfl'ORT 01 HAVING RfcCINILY 
Been Punish n> and Scores on hie Personaiity Scales 



F.um 

Roys Girls 

Town 

Bovs Girls 

City 

Roys Guls 

Rationality of thinking 




(Mailer "C” scoic) 

— 21 


— 27 

Peisonal adjustment 




(Mallei “A” seme) 

— 27 —25 

— 29 

— 27 —,2+ 

Independence 


— 20 


Personal responsibility 


— 22 

— 21 —20 

Altitude toward work 



— 2t 

Attitude toward borne life 

— 23 —.23 

— 27 

— 21 

Average personality mting 1 

— 23 

— 27 —23 

— 30 


^Tlie "aveiagc personality lating” was the avciage of the subject's stand- 
aid scoies (modified) on all the peisonality scales which he completed sntis- 
factoilli 


liable corielations were found to exist between tecent punishment, 
as reported by the subjects, and scvci.tl different pcisonality vaiiahles 
Conelations greater than —.20 with Mallei \ peisona! adjustment 
weic found in all gioups except town gills, and with appreciation 
of home life in all gioups except town girls and city gills Fifteen 
of the 20 coirelations shown in the table came fiom the bojs of 
the three residence groups Six of these came fiom the city boys, 
five from the town boys, and torn fiom the faun boys. The cor¬ 
relations with “aveiagc peisonality lating” were —20, — 27, and 
—.23 for the city, small town, and faun boys icspectivcly The 
results of the coriclational analysis thus indicate a yeiy slight ten¬ 
dency for the report of iccent punishment to beat less lelationslup 
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with low peison,ility 
Lit}' subjects 


test scenes of the hum subjects than of the 


3 Reasons fot Punishment 

Ulty ' hvc difteient leasoih foi puimliment weie L r iven hy the 
650 subjects who repotted lecent punishment ,n the home. These 
casons aic listed in the ordci of ficqucnu in T.ibh* 5 Punishment 


TABLE 3 

L.STI.D IK vuv Ordir ci thi Totai 1’riqu, nc .h 


ANI1 

1), 


Reasons foi punishment 


Farm 

Boys Gills 


-town City 
Boys Girls Hoys Gills 


Gelling home late fiorn "date” 
Rcnsmi not report! d 
Disobedience 

Nonsensical, tnvial things 

Being impudent, “sassy” 

Neglecting woik 

Getting home Intcfiom school 

Being noisy 

Quarichng 

Fighting 

Doing something niong 
Teasing 

Not being home enough 
Laziness 

Neglecting studies 

Being slow 

Bunking something 

Being ci oss, “crabbing” 

Aiguing 

Low grades 

Losing tcnipei 

Caielessncss 

Getting up late 

Swcaung, foul language 

Late to bed 

Spending too much money 
Not hanging up clothes 
Making mistakes 
Hitting 

Not following directions 
Forgetfulness 
Abusing the family cm 
Rough playing 
Talking back 


11 

4 

19 

22 

13 

7 

9 

13 

12 

21 

9 

22 

15 

11 


5 

2 

3 

9 

19 



3 

15 

S 

2 

1 

9 

7 

9 

6 

3 

V 

4 


1 

3 

3 

5 

5 

3 

2 

1 

7 


1 

1 

3 


9 



7 

S 

2 

3 

3 

2 


6 

2 

2 

1 

7 

2 

4 

2 

1 

1 


3 

1 

1 

2 


2 

4 


2 

1 

3 


3 


3 


1 

1 

3 


2 


2 

1 

2 

2 

2 

2 

1 

1 

1 

2 


2 


3 

3 

1 



1 


2 

1 

1 


1 

2 

1 



1 

1 


2 

1 


1 


3 


3 



1 

4 

I 




2 


3 


2 





1 



5 



1 


1 

1 


2 

1 





IS 

12 

3 
9 
8 
2 
1 
2 

4 
3 
2 
1 

1 

3 
1 
1 

4 
2 

2 

1 

1 

1 


3 

t 


'I ota I 

Boys Girls 

13 "7T 

•II 33 
21 36 

27 20 

11 23 

20 10 
10 11 
9 10 

4 13 

13 4 

9 7 

II 4 

5 9 

8 4 

4 <! 

3 7 

9 1 
1 8 

6 3 

5 3 
1 6 

4 3 

4 1 

2 3 

3 2 

5 

1 t 

4 1 

5 

2 3 
1 1 
S 

2 1 
2 1 
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r l ABLE 3 [co/itmucil) 




Fa im 

1 ow tl 

Cits 

Total 

Reasons foi punishment Ho> a 

Guls 

Boys 

GuW 

Boys Girls 

Boy s Girls 

Going to too main show* 3 





3 


Tabic inunneis 


3 



3 


Not getting enough sleep 


3 



3 


Stnying irnav too long 1 

1 




1 

1 

Misuntlei standing 1 


I 



2 


pisoidelIv loom 


1 

1 


1 

1 

Neglecting to pirtcUcc 


1 

1 


1 

1 

GontiadlLting 




I 1 

1 

1 

Asking (iLiesdons 2 





2 


l'laymg football 2 





2 


Wanting to go some plate 

2 





2 

Coming home Lite fiom town 


2 



2 


Eating between meals 


2 



2 


Doing what I thought was 







right 


2 



2 


Tijmg to discipline me 



2 



o 

Lying 



2 



2 

Attending da pees and shows 



2 



2 

Weaimg “makeup’' 



2 



2 

Doing unnecessaiy things 1 





1 


Going places without 







permission I 





J 


Not going to Sunday School 1 





1 


Taking car to get gul fneiul I 





1 


Driving too fast I 





1 


Meanness 1 





1 


Having a due 

1 





1 

Couldn't tell about party 

1 





1 

Going to football games 

I 





l 

Ignoring n it.quest 

1 





1 

Not giving prompt attention 

1 





1 

Intel fermg with convei sation 

1 





I 

Talking too loud 

I 





1 

Saying something I shouldn’t 

1 





1 

“Calling down" youngei si°tei 

1 





1 

"Bawling out" the hoys 

1 





1 

Not eating spnuch 

I 





1 

Not daining stockings 

1 





1 

Not "putting things in place" 

1 





1 

Bicakfast not on tunc 

t 





l 

Buying a cl at met 

1 





1 

Hunting too late 


1 



1 


Mischievousness 


1 



1 


(billing sistei mines 



I 



1 

Neglecting to sec mothei 



1 



1 

rot.il casus of punishment *16 

92 

129 

131 

112 90 

337 

313 



I-1L1ND II sioir 


421 


was ijolted but no leason was given by 74, oi 11.4 pci cent of 

t , ;^ I’ (7 2 pc, cent) ,.,ve ,.„„sc„ s ',cal 

tuviai ioasons None of these me listed individually, hut they 

icasons 11 ‘th^ *' * X' *** m tl,e tab,c T1,c 75 difioent 

i casons, theiefoic, ircic obtained fiom 520 individuals 

Ihc most frequently lepoitcd single cause of punishment was 
thJ MO ° mr "***” E,RhtV ' foui <*2 9 P c * tent) of 

mnnf/ l! | ,S,C M,bjeCtq th,s 1C<lM)n T,lcsc ' VC1C nwilv 
X "7° SCX lhc foiu trequent reasons 

we e d.sbed.ence, being indent o, neglect,,,,, wo.b, and 

******* h ° me l ! lle f ,0 ’ n «*»■/ Disobedience and unfindnue were 
moic frequently rcpoited by the guls while neglecting „,o,k *.*, 
mo.e fiequently icpoitcd hy the hoys These four reasons accounted 
oi an additional 22.3 pci cent of the cases. The icmaming 46 2 
pci cent mentioned the other 70 icasons listed in the table 

J c n t lc tbiec letil< lcnce gioups me compaicd in teims of re- 
poitcd reasons for punishment, some interesting dilkicnces appeal 

, tlc , 2 Cltv , bo >' s ' uul 90 city gills who admitted icccntlv 
having been scolded or punished, 18 8 pci cent and 13 3 per cent 
lespectively failed to icpoit the cause for punishment An additional 
pei cent of the city boys and 10.0 per cent of the city girls 
gave vmy tnyud oi obviously nonsensical aiisweis to the question 
Of the 96 faim boys and the 92 fami guls who admitted .ccc.it 
punishment, only 7.3 pci cent and 9 8 per cent respectively failed to 
•epo.t the cause foi punishment, and only 5 2 pci cent and 2 2 pci 
cent lespectively gave nonsensical answers The corresponding pci- 
cemages for the town subjects weie 10 1 for no nnswci and 2 3 
foi nonsensical answcis fiom the hoys and 9.2 fm no nnswci and 
6 9 foi nonsensical answci fiom the gnls Thus, when the two 
sets of pcicentages me combined it is found that the city boys gave 
no actual information i eg,tiding 1 casons foi punishment tinec times 
as frequently, and the city guls almost twice as frequently as any 
of the other groups except town guls For this gioup the combined 
percentage (161) was reliably smaller than those for the city boys 
and gills (35 8 and 23 3 respectively). 

On the other hand, the remaining 87.5 pci cent of the farm boys 
and 88 0 pei cent of the faim girls respectively gave 34 and 38 
different i casons foi punishment other than those classed as non¬ 
sensical, while the remaining 64 2 per cent of the city boys and 76 7 



422 


JOURNAL Of GENETIC PSYCHOLOGY 


pci cent of the city gills icspectively gave only 19 and 23 diftcicnt 
icasons The town boys mentioned 35 and town gnls 27 specific 
masons other than nonsensical. 

Being out late at night, as has already been pointed out, was bv 
fai the most commonly assigned cause foi punishment when all 
gioups were consulted. It was the most frequently lepoittd cause 
foi evciy gioup except the faun gills. It accounted fui 11.5 pei 
cent of the total lepcits of punishment fiotrt the faim boys, 4 4 per 
cent from the faun gnls, 11 6 pci cent fiom the town boys, 11,5 pei 
cent fiom the town gills, 116 pei cent from the city boys and 16.7 
per cent fiom the citv girls 

Disobedience was the next most common cause foi punishment 
lcpoitcd bv the hum and town gioups With faint boys it came 
second in frequency, accounting foi 94 pei cent of the total cases, 
With faini gills it came fiist, accounting foi 23 9 pci cent of the 
cases "With the town gioups it came second and thud in frequence 
accounting for 116 per cent and 8.4 pci cent of the total reports 
of the boys and girls icspectively. In contiast to these gioups, u 
not a single instance was disobedience lcpoited as a cause of punish¬ 
ment by the city boys It was ninth among the causes repotted 
by the city gills and accounted foi only 3 3 pci cent of the total 
cases 

4 Methods of Punishment 

As foi methods oi punishment, scolding was bv fm the most fie- 
quently rcpoited for both patents by the subjects fiom all tluce home 
settings (Table 4) The percentages, of total cases of punishment 
by patents foi each gioup in which scolding was the method used, 
ranged from 74 0 pei cent fot the city boys to 86 9 foi the town 
boys. Made to stay at home was the next most fiequcntlv lcpoited 
mode of punishment The relative frequency of this method was 
greatest foi the city boys and least foi the town boys Tile per¬ 
centages foi the respective gioups weic farm boys 8 4, faim girls 
8 8, town boys 7 4, town girls 11 1, citv boys 17 7, and city girls 
13 5 Slapped was the only lemaimng mode of punishment lcpoited 
by all three tcsidcncc groups All the pci cent ages wcie small but 
the method was lcpoited most frequently by the farm boys (4,3 per 
cent) and least frequently by the town boys (1 6 pei cent) Whip¬ 
ping was leported by three individuals of the faim gioup but not at 
all by the othcis 
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f TABLE 4 

Methods oi Punishment Used nv Parents as Rfportid in 


nil Fuim, 


Method 


Scolded 

Made to stay liome 
Slapped 
Whipped 
Cussed 

"Went out and stayed” 
Total 


Scolded 

Made to stay home 
Slapped 

Privileges taken away 
Made to do work ovei 
Allowance cut 
No supper 
No dates 
Total 


68 


Scolded +3 

Made to stay home 7 

Slapped 1 

Allowance stopped 1 

Sent to bed I 

Talking to 
Cutting Insults 
(Not teported) 

Total '53 


no the i 
% 

Hoys 

Bv father 

A \' 0 

Girls 

By mother IU fathoi 
A % N <-/ 0 

Fai m 

1 subjects 





46 3 

33 

too 

61 

67 0 

16 

17 6 

42 

4 

12 

5 

S 5 

3 

3 3 

3 2 

1 

1 I 

2 

22 

1 

1 1 




1 

1 1 

1 

1 t 


l 

1 l 



1 

22 

1 1 
212 

53 7 

41 

46 3 

69 

75 8 

Town tub)eels 




. —- 

50 8 

44 

36 1 

90 

70 9 

17 

13 4 

25 

6 

49 

11 

87 

3 

24 

16 



3 

2 + 



08 

2 

1 6 








1 

08 

1 

08 


1 

08 





1 

08 








1 

08 



557 

54 

44 2 

106 

83 5 

21 

16 5 

City 

subjects 






14 8 

28 

29 2 

56 

62 9 

10 

11 2 

7.3 

10 

10 4 

9 

10 1 

3 

34 

10 

2 

2 1 

1 

I 1 

1 

J.l 

1 0 

1 

1 0 



1 

1 I 

1 0 





1 

1 1 






1 

1 1 




1 

1 1 




2 

2 1 

4 

45 

1 

1 1 

55 2 

H 

14 8 

71 

79 8 

18 

20 2 


5 The Turnshet 

According to the icpoils of these subjects, the mothcis most often 
admirustcied the punishment Of all the cases repotted, the mothers 
admimsteied 64 3 pci cent as complied with 31 1 per cent admmis- 
tcied by the fathcis (Table 5), This tclative fiequcncy of puntsh- 
nictit by mothers was patticulaily large with the guls and with the 
small town gtoup as a wliolc Oyci 80 pci cent of the punishment 
tcpoited by the town guls was administered by the mothci as com- 
pated with only 16 per cent by the fatheis In the case of the farm 
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TABLE 5 


Prn.CL'MrAGts 01 i’cru Oasls or Punishmlm Which Wlrp AostiNiyman oy 
i-HL' MoiHtR, u\ mt Fa mm, and m Which Punishfk Was Not Namld 


Group 

Punishment administered by 
Mother Father 

7 

Faint bovs 

S3 1 

45 8 

1 1 

Pa mi gills 

75 0 

23 9 

1 1 

7’otal f.um 

63 8 

35.1 

1 J 

'I own tiOVS 

52 7 

41 9 

5 4 

Town girls 

80 0 

16 0 

3 1 

Total town 

66 9 

28 8 

4 2 

City bovs 

-17 1 

384 

11-3 

City girls 

78.9 

20 0 

1 1 

Total city 

614 

30 2 

8 1 

Total, all gioupa 

64 3 

31 1 

46 


boys the percentages were moie nearly equal, being 53 1 pci cent 
foi the mothcis and +5 8 per cent foi the hithejs 
These lcsults aie in fahly dose agiecmcnt with those lepoitcd by 
Bowcis (2). Accoi cling to the ansvvCiS of his subjects, 54 per cent 
of the punishing was done by the mothers as compared with 31 per 
cent by the fathers Newell (3), however, reported tiom his wovk 
with juvenile delinquents that moic than half of his subjects accused 
the father of doing most of the punishing at home 
Anothci liiteieating variation among thegioups ot the present study 
mav be seen in Tabic 5 Sixteen (14 3 pe; cent) ot the city boys 
who admitted recently having been punished gave no infonnation 
as to who did the punishing, while only one each of the faun boys, 
faim gills, and city gills failed to give that mfoim.itiun 

Discussion 

The data of this study weie the reactions of noimal adolescent 
boys and girls to questionable items eouccming home punishment, 
which weie presented to them in the regular classroom situation. 
The possible souicts of ciroi and inaccuiacv in such data aie, of 
couise, many In spite of our cftoits to gam their good will and 
full coopeiatiou, there undoubtedly weie among the subjects some 
who resented being asked such personal questions, and consequently 
cither withheld infonnation at deliberately falsified thcii lespouses 
Since they were asked to icpoit punishment dining the pieyious 
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yck, cuois of memoiy may have entered Also, die desne to 
icpicscnt their family life in a favorable light probably va.ied con 
siderably among the subjects thus purposing some to “forget” cases 

wh, e otl °; 1 C ICaS ° n f ° r ‘he method u 

n t ; s zr r v v end f‘! ™ ^ 

, egard t0 metIl0tls of punishment, the fact that a few alternative 
esponses were suggested on the blank for the subject to underline 

'Z A m ^ Tf' T' y p,ob “ hly the icsults to some 

ZTJ' 0 0U f SCold : ng 15 u,,d0l,bted lv the most common mode, 

I, S1 Ce * ,s nl . so , . onc of thc mildest fomis of punishment, some of 
he ^ubjects probably accepted the suggestion and undctlmcd “scold- 
5 when , ® the,w “ th «y m .ght have icpoitcd some other foim. 
cn ‘ n ;; SC 1 ° thc ; e ] and ,,0sslblv ° thcr *inw of cl.scicpancv between 
icport and actual happening in thc home lives of thc youngsters 
cauturn must, of course, be c\ciciscd in inteipictmg the icsults 
time diffciences between gioups, ncvci thclcss, appeal to be woithy 

? C0nSldeiatl0n In tbe fi,st Place, it was found that altliougli the 
■u in subjects moie often mentioned matters related to discipline 
and control as tiling, then parents did winch they did not like, 
ichablv smaller propoitions of them than of cither thc town oi 
the city gioups repoited having icccntly been punished. These 
differences aic scaiccly explainable in teims of differences in condi¬ 
tions, or in pioceduic of admimstiation of the questionnaue, since 
thc testing of all groups was done by thc writer and as nearly as 
possible under the same objective conditions The faun and town 
subjects, fintheimoie, were members of the same high school gioups 
,, test J ,f, P c, s lata having been segregated into farm and town 
gioups on the basis of lcsulencc and father’s occupation The 
obtained differences must, theicfoic, icpicscnt actual cultuial diffci- 
cnccs apait fiom the objective test situation. 

It is quite possible that scolding and punishment aic actually 
somewhat less ficquent on the faun than m town m city Because 
of thei relative simplicity of the imal family environment witli per¬ 
haps fewer, and less insistent attiactions outside thc home which 
tend to disrupt family unity, it may be that fewer problems of 
control face patents and fewer causes foi punishment ansc On the 
othei hand, faim life, wlieic it is important that each member of 
the family do Jus shaie of the work and assume his share of thc 
icsponsibiliiv in the common family entcipiisc, involves thc necessity 
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for lather ligid discipline The pnicnts and especially the father 
must diiect, generally, the woik of the home ami farm, and “obedi¬ 
ence” oil the Prilt of the childtcn is perhaps inoic frequently and 
sti/ctly demanded This presumably would entail considerable 
scolding and punishment 

These gcnetal difteicnccs between faim life and life in town 01 
city suggest that tlieic might be associated with them ccitain cultural 
differences m attitude towaid the whole question of patcntal dtsci- 
plmc and control. Faim people perhaps moic generally than city 
populations, tend to icgard the authontarian relationship between 
paicnts and childicn as the only soit of relationship thiough which 
tlie propei degree of parental conttol can be maintained. In a 
picvious study (7) some evidence toi the existence of such a cultural 
diffeien.ee in attitude was piesented Faun patents wcic found, on 
the aveiage, to be somewhat moic inclined to favoi stuct parental 
control ovei adolescent children than were city parents. 

Faun beys and girls, then, may be moie inclined to accept without 
rebellion paiental authority, and to take foi gianted that they should 
obey their parents because to do so is more a part of the generally 
accepted pattern in that culture. As was pieviously suggested the 
farm youngsteis appaiently tended not to take too sciiously mattcis 
of parental discipline and control, perhaps because they were moie 
used to it. They tended to mention such things, lathci than the 
undesirable habits and tiaits which their parents possessed and which 
to them peihaps wcie more serious, when asked what their parents 
did which they did not like. 

Punishment of adolescent age children may actually be less fre¬ 
quent on the faim than in town or city, then, because of the 
grcatei tendency on theii pait to accept the authonty of then 
parents, which tendency has been trained into them fiom caily child¬ 
hood* The faim subjects of the picsent study, also because of this 
general attitude, may have tended moie than the othcis to overlook 
oi forget cases of mild punishment. To he scolded oi punished to 
them was not so frequently, oi to the same degree, a humiliating 
expeiiencc With the town and city subiccts, on the other hand, 
the tendency may have been not to take punishment so submissively 
oi so much as a matter of coutse. The tendency was, iheicfoie, foi 
them to lcsent questions about punishment and moie frequently to 
refuse to give infoimation as to who did the punishing oi the 
method used. 
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Summary 

Tim study was concerned with the picvalence and nature of home 
punishment of jiotmal adolescent boy:, and girls of the farm, the 
small town, and the city home situations, and with the significance 
of punishment to the youngsters themselves. The results mav be 
summauzed as follows: 

1. Slightly mote than one-thud of all the subjects icpoited hav¬ 
ing recently been scolded 01 punished The icpoit was slightly 
moic ficquent fiom the boys than fiom the guIs Tins diflciencc 
howcvei, was not reliable 

2. A significantly smaller peiccntagc of the taini subjects than 
ot those from town oi city icpoited lcccnt punishment 

. A conditional analysis revealed that punishment was asso¬ 
ciated slightly with low scoies on ccitain tests of personal adjustment 
and appreciation of home life In the case of town and city boys 
punishment showed some lelationslup with low scores in two varieties 
of sclf -1 chance ” 

4 All togcthci, 75 diffcicnt reasons foi punishment wcie le- 
ported Over II per cent of all subjects who rcpoitcd punishment 
failed to state the lcason An additional seven pci cent gave obvi¬ 
ously nonsensical anvweis The great majority of both these gioups 
weie among the city subjects. Getting m late f,om date was the 
most fiequcntly leported leason It was most common with the 
city guls and least common with the faim gills Disobedience, be¬ 
ing impudent ot sassy, and neglecting lootk were the next most fic¬ 
quent Disobedience was much more ficquent fiom the faim sub¬ 
jects than from either of the othei groups 

5 Scolding was by far the most common “method’* of punish¬ 
ment leported Othei commonly reported ones weic made to stay 
home and slapped Ihicc cases of whipping weie icpoited, all 
among the faim subjects 

6. Almost two-thirds of all the punishing was rcpoitcd as done 
by the motheis The pciccnt.igcs of the cases in which the mothci 
did the punishing langed fiom 53 7 for the faun boys to 83 5 for 
the town gills 

The hypothesis that theic exists m ruinl populations a charac- 
tenstic attitude towaid the whole question of paicntal authority, 
somcwjiat different fiom that which has become common among 
uibnn populations, as a lesult of which jural childicn more frequently 
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icacli adolescence turned to accept, without conflict 01 jebellion, 
the Authority and contiol of then parents, was suggested by tile results, 
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STUDIES ON THE REPRODUCTIVE ACTIVITIES OF 
THE GUINEA FIG IV. A COMPARISON OF SEX 
DRIVE IN MALES AND FEMALES 1 

Department of Psychology, ( onncchcut College 


John P, Seward and Glorgi-np II Seward 


A Introduction 

T. he pattern of mating beliavioi in male and female guinea pips 
lias alleadv been described in detail (4, 9) I„ the male, tlir main 
f entities aie the active pm suit, mounting, and ejaculation, followed 
by self-licking of the genitals Special attention has been paid to the 
female (7, 8, 21, 22) became of the cyclic nnnpholopic.il changes 
in the lepioductivc tiacL which aic lelated to a behavior cycle The 
lcccptivitv pattern Is cliaiacteu/ed chiefly by the “copulatmy relies,” 
which involves the assumption of a ligid posture with elevation 
and dilatation of the vulva This is often either pieceded oi accom¬ 
panied by the pursuit and mounting of otlici animals. 

These obscivations of mating behavior laisc the question of its 
jelationsliip to sexual “diivc *’ In the alhino rat sevcial lines of 
evidence have been biought to hem on this ptoblcm by means of 
the Columbia obstruction box In normal animals (19) a male 
dnvc to females was demonstiated as a function of deprivation in¬ 
terval, while a leciprocal female dnvc was found to coil elate with 
vaginal cormfication Impotent as compared with potent males (17) 
have shown a maikcd inferiority in both crossings and contacts in 
the obstiuction box In tire same direction arc the losses in '■exual 
dnvc following gonadectomy (10). Statistical investigations (2,3, 
16, 18) into the relationship between copulatory behavior and oli- 
stiuction box performance have yielded coirelations lanpinp fiom 
4-32 to -f- 51 All these lcsnlts taken collectively indicate a 
definite relationship, for the white rat, between copulatoiy bchavioi 
and a dnve to reach the sex object The present investigation is 

a Aided liv a giant from tlie National Rtsenicli Council Committee for 
Research on Sex Problems, through the Dept of Anatoim, Cornel! Umv 
Med, College The write!s aie indebted to Dr G N Papanicolaou of 
that depaitment for his valuable cooperation 
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an attempt to determine whether 01 not similai 1 elation ships hold 
foi the guinea pig 

II M FT HOD 

Bchavioi in the huidle box (12), a special adaptation of the ob¬ 
struction method foi tins foun, was measmed uruJci varying con¬ 
ditions of sexual need Male guinea pigs weie tested to a female 
incentive undci two conditions* (a) immediately nftei satiation by 
a icccptive female, and ( b ) aftei sevcial days' depnvation A woid 
is necessaiv about oui use of the teun “satiation ” The noininl male 
copulates repeatedly until ejaculation occru», wheicupon he abiuptly 
ceases to pav attention to the female foi an undetcimined penod. 
In out experiments we left the atumals together fat five minutes of 
inactivity befoic lemoving them By "satiation,” theiefoie, we 
lefci merely to the degicc of loss of interest indicated by our 
criterion 

Females were tested in the hurdle box to a male incentive. («) 
when in oestrus, and (/;) when not in oestrus Bv "oestrus” is 
meant the period of receptivity, which, on the average, occurs every 
16 days in this species and lasts appioximately eight houis (14, 22) 
Receptivity was lcvcalcd bv loidosis, or the copulatory reflex, in 
response to a male ot to stroking with the finger (7, 8, 20) E\- 

penmental animals weie examined daily foi luptuie of the vaginal 
membrane and theicafter weie tested 1 ficquently for lordosis until 
a positive lesponse was obtained. 

Two senes of mcasutements, A andl B, were obtained with the 
old and new forms of the huidle box, lespectivcly. Both boxes, as 
well as the testing pioccduie employed with each, have been des- 
ciibcd elscwhcie (12, p 2-6 ) 

1. Senes A 

a Males . Eight normal males were selected on the basis of 
the nppatent strength and persistence of their sexual dnve. They 
varied in age from 121 to 276 days (with one exception, No. 6132, 
of 531 davs) Five of them were tested' twice after satiation and 
twice after deprivation, m ABBA oi BAAB ordei. The other 
thicc were successfully tested once in each condition, All depiiva- 
tion tests were separated from a‘preceding satiation by at least six 
days 
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Tlie animals used to satiate the males and «,s incentive* were 
either noinud females in heat 01 spayed females biought into aiti- 
neml heat by oestrin-piogestcione injections (5) 

The proceduie of a satiation test was as follows The male and 
female were placed together in a special cage and obsc.ved until 
the male had made no appioach to the female foi five minutes. 
, e ammals wee then placed m the hmtllc Im to test the male’s 
drive to reach the female The dcpnvation test -was pieicdcd by 
only a few seconds’ contact with the female to sene as sexual 
stimulation. 

b. Females The nine females used- v.uicd in age fiom 128 to 
140 days. A senes of six tests wcic made in two gioups of thicc 
each One test (pio-ocstious) was made when the vaginal mptuic 
was fust discoveied, a second (ocstious), when the female was 
found to be inceptive, a thud (pnstocstious), m hen she pio\cd to 
be no longci in heat The inteivaU beween, these te'ts xancd fiom 
V/ to 38 y\ bovus, with the aveiagc at 14 The othci thicc 
tests, designed to coi respond with the fust thicc, weic given in 
diocstius, staitmg fiom six to twelve dais aftei the preceding 
oestrus Data aic piescntcd fiom two such senes on fom animals 
and one on the lcm.uning five In tince cases the pro-ocstioiK test 
was pi collided bv the caily unset of heat. In nine of tlie 13 senes 
the diocsltoils tuns followed, in fout piccedcd, the ocstious gioup. 

The males used to indicate heat and as incentives wcie vasecto- 
nuzed, an opciation which prevented impregnation without anv ap¬ 
parent effect on sex dmve 2 

In tests of both males and females the test animal was timed foi 
10 ciossings to the incentive. No ciossmg was piolongcd Iicvond 
five minutes, two consecuthe uncompleted crossings tci minuted the 
test 


2 Sei ics li 

a Males Six males from two littcis, 218 and 231 days old, 
ptovided a total of 14 pans of =atiation and dcpnvation tests In 
this senes satiation was d'ctcimined not only by timing the loss of 
intei est fot five minutes but by examining foi tlie vaginal plug 


s Os]untl (11) supplies histological support for tins point 
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To satiate die males we used noim.il females In heat, as incentives, 
normal females not leceptivc but with iupturn! vagina 

b. Females. Eight females, fiom 282 to 364 clays old, pio- 
vided data on a total of 27 cycles Only two tests wcie given in 
each cycle; one in oestius, the othci in dioestms between the fomtli 
and the thutccntli day of the cycle Foui animals started with a 
d'iocstious test, foui with an oesttous. Time of day was contioiled 
by paiung the animals and following each oestious test on one by 
a dioestious test on the othci In the mtcivuls between tests they 
weie placed in the liuidlc box cveiy few days to maintain famdiaiity. 

Since oesttous in this species is picdominautly nocturnal (22) 
and influenced by light (6), m oidci to bung our females moie 
conveniently into heat we kept them in a loom which was blackcd- 
out by day and illuminated by night Judging by the small pci- 
centagc of oestious penods nursed, this method pioved highly suc¬ 
cessful. 

All hurdle box tests weie 10 minutes long except four test 
pans on males which lasted 15 minutes Tlietc was no lime limit 
on individual ctossings 

G. Results 
1. Sei ies A 

In this senes sex chive was measiued bv the nveiagc time of cross¬ 
ing in a given test Failures to cioss within five minutes were 
arlutrauly scoiedi 300. Tests in which this occuucd are indicated 
by -f- 

a. Males. Table 1 shows the lcsults of 13 tcst« on males in 
each condition Nmc of the 13 difhneirccs me positive, showing 
fastci oossings aftci dcpnvation The avciagc diffeience of 10 56 
has a ci ideal ratio of 2 59, which indicates a piDbabihty of 03 that 
it is due to a sampling crroi. 

That the icsults aic not moie umfoim may be explained by the 
unceitaioty of the critcuon of satiation used in this caily woik 
Since ejaculation was not veiificd by examining fm vaginal plugs, 
it is possible that in some cases copulation seivcd to activate lather 
than satiate the duve (13) This is borne out by two tests on 
No 6132 not included in the table In the satiation test he crossed 
in the exceptionally fast aveiage time of 3,1”. In the dcpnvation 
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TABLE 1 

A Vi R<u,r Crossing Iimh in Siconds 
Males Senes I 


Animal 

Test condition 
Satiated Deprned 

AIIS 

26 0 

1 9 

No 6132 

18 5 

100 

EN 6 

22 2 

7 4 

R222 

20 1 

5 4 

R 222 

12 2 

8 + 

11225 

■IK 

5 8 

R225 

50 + 

57 7 

R129 

25 7 

2 S 

R129 

55 3 

37 A 

SA1 

22 2 

23 

SA1 

9 S 

26 7 

SA3 

6 0 

6 1 

SA3 

3 6 

+ 2 

Avciagc 
<r Av D 

C R 

2+ 3+ 

13 78 


Dijf S-D 

21 1 

8.5 
11-8 
1+7 
3 8 
38 6 
—7 3 
23 2 
17 9 
19 9 
—115 9 
—0 1 
—06 

+ 10 56 
108 
2 59 


test, after tlncc ciossmgs which 
in the incentive coinp.iitment 
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.ivcugcd 5 7", lie deposited a plug 
The next seven ciossmgb avciaged 


TABLE 2 


ENiRiVNers Into Inctmiive Compartment 
Males Senes 1 


Anim.il 

Test condition 

Satiated Deprived 

Diff D-S 

AIIS 

7 

9 

2 

No 6132 

9 

10 

1 

EN 6 

5 

10 

5 

R222 

3 

8 

5 

R222 

10 

6 


R225 

5 

7 

2 

R225 

2 

S 

6 

R129 

— 

— 


R129 

2 

9 

7 

SA1 

— 

— 

— 

SAl 

0 

3 

3 

SA3 

— 

— 

— 

SX3 

7 

9 

2 


5 0 


Avei age 
a Av D 
C R 


79 


+ 2 9 
0 99 
2 93 
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Early in the experiment it was noticed that the male, aftei nosing 
the door of the incentive compartment, sometimes entered and some¬ 
times 1 einatncd in the passage-way Entrances wcic tlicicaftci re- 
coided 1 and the mimbci of them in each condition appeals in Table 
2 The data atfoul additional evidence of stiongei diive aftei 
dcpiivation 

b Females The ciossing times of the females, shown in Table 
3, aic much slowci on the average and moie variable than those of 


TABLE 3 

Averack Crossinc Times in Seconds 
Females* Senet A 


Animal 

Pro- 

oestrua 

Test condition 
Post- 

Qestius ocstuis 

1 

Dioestnis 

2 

3 

1U38 

_ 

54 0 + 

32 4 

7 + 

5 4 

67 

R138 

— 

98 

66 3 

34 8 

13,8 

— 

R149 

70.9 

127 9 + 

125,2 

158 7 + 

1824 + 

193 6 + 

R149 

412 

13.9 

86 5 + 

60 2 

4-5 9 

70 9 

R1SI 

123 7 4- 

144 4 + 

300 0 + 

ISO 

153,1 + 

152 3 + 

K151 

63 3 + 

43 5 

40 

59 8 + 

60 9 + 

76 3 + 

R1S2 

52 1 

114 3 + 

47.8 + 

8,7 

83 6 + 

65 2 

R154 

— 

23 S 

17.9 

10 3 

13.6 

49 0 

R15S 

12 5 

23 6 

168 0 

14 8 

10 8 

24 2 

RI58 

4.9 

3 8 

3 1 

5 3 

22 

2 S 

RI59 

122.0 4- 

121 2 

47 4 

89 1 

39 1 

16 7 + 

R160 

15 3 

13 3 

14 2 

248 

13 9 

93 

R170 

7.9 

3 8 

40 

24 

27 

8 6 

Average 

51,38 + 

53.64+ 

70 55+ 

37 79 + 

49 80 + 

57.97 + 


+ mdicntes one or move uncompleted ciossinRS scored 300 


the males The same is tine of any phase of tile female 
cycle as compaicd with cithei the deprived oi satiated condition of 
the males This in itself might indicate meicly greatei activity 
oi agility on the part of the males. When the ocstrous times aic 
compared with those In other phases of the cycle, however, no con¬ 
sistent difference appeals The aveiage of all non-oestious tests is 
53 53", almost identical with the oestions aveiage of 53.64". In¬ 
spection of individual scores reveals the same lack of consistency 
The negative character of the results is home out by the differ¬ 
ences in Table 4. In computing the dioestrous-ocsti ous differences, 
that diocstious test was used which couesponded most closely with 
the ocstious in ordinal position and in time of day. All three of 
the average differences are approximated hy their standaid etiors. 
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IABLE + 


Ayfrage 

Duierences BrrwtEN Ten CoNoinoNS 
Females Senes A 


Conditions 

Av Diff 

it Av 

C R 

Pro-oest—Oest 1 
Post-ocst -Oest 

Di-ocst -Oest, 

—96 

169 
—11 5 

9 1 

199 

101 

1 (12 

0 85 

1 14 


a. Sci les ]i 

Since the tests in tins sees had a tune limit, the .ivc«ago crossing 
time was computed by adding the times of all ciossmgs, completed 
or uncompleted and dividing bv the number of completed crossings 
If n i animal did not cioss at all it was aibitr.mly given a score 
ot bUU A second men sine of drive, the number of completed 
ciossings, was also used 

a Maks. The results on males are presented in Table 5 3 
They confinn the earlier finding (Table, 1, 2) of ,trailer drive 


TABLE S 

Crossing Time Scorps in Seconds and Numdfr or Crossings 
Males Senei B 


Animal 

Satiated 

Time scores 
Deprived 

Diff s-n 

No 

Satiated 

of crossings 
Deprived Diff D-S 

SA5 

20 

32 

—I 2 




SAS 

20 4 

100 

10 4 

14 

21 


SA5 

24 6 

23 8 

08 

9 

13 


SAS 

24 9 

65 

184 

11 

21 


SA7 

113 

26 

87 




SA7 

149 

8 3 

6 6 

11 

19 


SA9 

172 

75 

97 



SA9 

154 

9 5 

35 9 

9 

20 


SA15 

26 7 

8 1 

18 6 

12 

16 


SA15 

142 5 

22 3 

120 2 

4 

11 

10 

SA1S 

H0 2 

139 

66 3 

6 

15 


SA17 

37 7 

66 

31 1 




SA17 

82 

141 

—5 9 

13 

18 

5 

SA19 

97 3 

14 5 

82 8 

5 

16 

11 

Average 

39 52 

1078 

28 74 

94 

17 3 

7 9 

it Av 



9 77 


0 87 

C R 



2 94 



9 08 


'Number of crossings is shown onl\ in the 10 test pairs of 10 minutes' 
duration 
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after depnvation than aftci satiation. The diffeieuce m number 
of ciossings is moie consistent and 1 lcliable than in crossing time, 
b Females. The icsults on females aic piescnted in Tabic 6 


TABLE 6 

Crossing Timi Scores in Seconds and Number of Crossings 
Females Senes U 



Time scoies 

No 

of crossings 

Animal 

Diocstrus 

Oesti us 

Diff D-0 

Dioestrus 

Oestrus 

Diff D-0 

SC2 

597 0 

98 5 

498 5 

1 

4 

3 

SC2 

U9 0 

600 0 m 

—481 0 

4 

1 m 

—3 

SC2 

118 0 

42 6 m 

75 4 

4 

8 m 

4 

SC4 

538 0 

99.3 

438 7 

1 

4 

3 

SC4 

600 0 

166 3 

433 7 

0 

3 

3 

SC4 

557.0 

122,8 

434 2 

1 

4 

3 

SC4 

558 0 

560 0 

— 20 

1 

1 

0 

SC6 

162,0 

99 0 in 

63 0 

3 

5 m 

2 

SC6 

118.8 

1110 m 

78 

4 

4 tn 

0 

SCfi 

125 0 

167,7 m 

— 42 7 

4 

3 in 

—1 

SC6 

549 0 

271 5 

277 5 

1 

2 

1 

SC8 

54 2 

140 7 in 

— 86 5 

6 

3 m 

—3 

SC8 

557 0 

31,8 m 

525 2 

1 

8 in 

7 

SC8 

165 7 

111 S m 

53.9 

3 

4 in 

1 

SC10 

168.0 

600 0 in 

—432 0 

3 

0 m 

—3 

SC10 

111 8 

600 0 m 

—488 2 

4 

0 in 

-4 

SC10 

56 7 

600 0 

-513 3 

7 

0 

—7 

SC10 

162 7 

600 0 m 

—437 1 

3 

0 m 

—3 

SC12 

128 8 

31 9 

96 9 

4 

9 

5 

SC12 

265 0 

220 0 m 

45 0 

2 

2 m 

0 

SC12 

538,0 

111,6 in 

426 4 

I 

4 m 

3 

SC12 

70 7 

45 5 m 

25 2 

6 

8 m 

2 

SC22 

74 4 

539 0 m 

—464 6 

5 

1 m 

—4 

SC22 

155 0 

295 0 m 

—140 0 

3 

2 m 

—1 

SC22 

46.6 

84 0 m 

— 37 + 

8 

5 in 

—3 

SC22 

120,5 

260 5 in 

—140 0 

4 

2 in 

—2 

SC34 

44 3 

46,9 m 

— 26 

8 

7 m 

—1 

Average 

250 41 

246 57 

3 48 

3 41 

3 48 

0.07 

tr A v 



62 87 



0 62 

C R 



06 



0 11 


j/i^indicates presence of mounting behavior 


As in Series /I, they show a much weaket tendency to cioss than 
do those of the males. Moi cover, when ocstrous scoics are com¬ 
pared with dioestious, neithei times noi ciossings show, on the 
average, any appiecmble difference. The 27 individual test pairs 
are almost equally divided between positive and negative differences 
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Although two animals, SC10 and 22, have bcttci scores in dioestious, 
and two otheis, SC4 and 12, show an opposite trend, it cannot be 
said that the animals as a gioup show self-consistcncv in this respect 
Especial interest attaches to tests run at a tunc when the female 
displayed mounting behavior. Such tests are designated in Table 
6 by ?n When the 19 ocstious tests with mounting arc compared 
with the remaining eight, no chftcicncc appears, the number of 
ciossings avciaging 3,5 and 3 4 respectively. 

D Discussion 

The above results dcmonstiatc that male guinea pigs have a 
stiongci (1 11 vc to reach a female aftci several days of deprivation 
than just after successful copulation Females display in general 
a much wcakci dnvc to a male and no strongci when sexually re¬ 
ceptive than when non-reccptivc 

The lcsults on males confirm the similai finding by Wamci (19) 
on the iat in the Columbia obstruction box. The question mav he 
larsed, howevci, as to why the diftcicncc we obtained was icl.itixclv 
so small. This may be due paitly to the use of a hut die type of 
banicr lather than an electric shook It is also probably due to 
the less complete satiation afforded our annuals Warner permitted 
his animals two houis with a icceptive female be foie testing Stone 
(15) icports that in male rats the pauses folloyvmg ejaculation be¬ 
come piogressivcly longei dining a thicc-hour penod Our animals, 
aftci one ejaculation, wcie piesumably yvcll above the limit of 
such a "satiation curve.” 

Oui negative lcsults on females are in contiast to Waitress find¬ 
ing that female lats in the "cornified stage” display a drive equal 
to the strongest found in males The contiast is all the more 
staking in that yve used a behavioinl cntciion of heat A species 
diftcicncc in sexual bchavioi is stionglv indicated 

With respect to the guinea pig yve mav adopt either of two inter¬ 
pretations. The moie syx'ccping yvould be to deny that the female 
plavs any active pait in mating In an early dcscnption of ocstious 
behavior, Loch (8) cites Miss Lathi op as asserting that females 
in heat do not go to the male but yvait until he comes to them 
Such passivity implies either that mnei tension does not exist or 
that it does not impel the animal to seek a c ex object 
The phenomenon of mounting behavior, xvhicli lias been observed 
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in 90 pci cent of oestious females (21), suggests a rnoic conseiva- 
tive view We may assume that the female guinea pig possesses a 
sex dnve hut that the hurdle box lest docs nut leveal it We aie 
then called upon to explain why a test which leveals ,i function in 
one sex should fad to icvcal it in the othei. 

Were the tests inn sufficiently close to the peak of oestious 
Although the intensity of heat reactions was not objectively sealed, 
the expciimentcr, aftci considerable expenencc in judging vaiymg 
degrees of heat, selected the animals foi testing as close to the peak 
of excitability as possible Additional evidence of the intensity of 
the heat icactfons is furnished in the number of females displaying 
mounting behavior Young ci al (21) have supplied statistical data 
to show that mounting usually coincides with the onset of oestrous, 
when Ioidosis is most readily elicited, 

Was the sluggishness of the females in the huidlc box due to 
timidity 1 * Although this possibility cannot be ailed out in all cases, 
the waters do not consider it a major factoi In Series B the ani¬ 
mals had been tamed and adapted to the hurdle box for months 
before the experiment and were selected partly on the basis of their 
willingness to surmount the barrier. Furtbcrinoie, if timidity were 
a factor, it may be argued 1 that it would tend to make for a superi¬ 
ority of oestious over diocstious performance. This is suggested 
bv Anderson’s (l) finding that receptive rats weic less '‘emotional” 
than non-rcccptivc ones. 

We arc left with the hypothesis that if sexual dnvc, conceived of 
as an urge toward a possible mate, occurs in the female guinea pig, 
its failuic to manifest itself in the hurdle box points to some quan¬ 
titative characteristic of the drive itself Compaicd with that of 
the male, the female drive may be either lowei in intensity oi de¬ 
pendent on more proximate stimulation How injections of male 
hormone would) affect the huidle box performance of female guinea 
pigs is a further problem of the present series 

E. Summary 

Male guinea pigs were tested in the hurdle box to a female in¬ 
centive aftei deprivation and .aftci a dcgiee of sexual satiation had 
been reached, 

Female guinea pigs wcic tested in the hurdle box to a male in¬ 
centive during the pound of oe-'trous, or sexual lcceptivity, and 
during cKocstious 
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The males crossed moic readily aftci derivation than after satia¬ 
tion The females, howevci, showed no gieater tendency to cioss 
in oestrous than in diocstious 


Ri.rLRENcrs 

1. Anderson, E E The effect of sexual icccplmtv upon cmulionnl lie 
havior (timulty) Ml the female rat Psychol Hull, 1938, SC, 703 
(Abstract) 

2 -- The inlerielationslup of drives in the male albino rat 

I Intcrcorrclations of measures ot iliives J Comh Psychol, 1937, 
24, 73-118 

3 - The inleirelationship of (Irises in the male ilhinn rat 

II Intcrcorrclations between 47 measures of tlnses and of lcirning 
Comp Psychol Mo/iog , 1938, 14, Pp 119 

4 Avery, G T Notes on icproduction tn guinci pigs J Comp Psychol, 

1925, 6, 373-396 

5 Con ins, V J.Boiino, J L, Di-mpsm, E W, S. Young, W C Qum- 

titative studies of experimentally induced sexual receptivity in the 
spayed female guinea pig hntloci otology, 1938, 23, 188-196 

6 Dpmpsev, E W, Mylrs, H I, Young, \V C, k Ji-nnison, D B 

Absence of light and the reproductive csclc in the guinea pig 
Amer J Physiol, 1934, 109, 307-311 

7 Isini, O Obscrsations on the. sexual cycle of the guinea pig Biol 

Bull, 1920, 38, 237-250 

8 Lorn, L The correlation between the ache changes in the uterus 

and the ovaries in the guinea pig Biol Bull, 1914, 27, 1-41 

9 lournr, C M Reproductive behavior of the guinea pig I The 

noimal mating behavior J Comp Psychol, 1927, 7, 247-263 

10 Nissfn, II W The effects of gonadeetomy, vnsotomv, and injections 

of placental and orclnc extracts on the sex behavior of the white 
rat Genet Psychol Ulonog, 1929, 5, 451-517 

11 OstUND, R M A study of vasectomy on inis and guinea pigs Amer 

J Physiol, 1924, 67, 122-443 

12 SEWARD, J l’, & Slvvaud, G II Studies on the repioductive activities 

of the guinea pig I Factors in maternal behavior J Comp Psy¬ 
chol, 1910, 29, 1-24 

13 Slward, J P Studies on the repioductive activities of the guinea 

pig III The effect of androgenic hoimonc on sex drive m males 
and females J Comp Psychol, 1940, 30, 435-449 

14 Stockard, C R, & Papanicoi aou, G N The existence of a typical 

oestrous cycle in the guinea pig—with a study of its histologu.nl and 
physiological changes Amer J ‘hull, 1917, 22, 225-265 

15 Stone, C P Temporal relationships in the copulatorj acts of adult 

male rats during thiee hour tests Psychol Bull, 1939, 36, 535 
(Abstract ) 



440 


JOURNAL OP CFNET1C PSYCHOLOGY 


16 Stone, C P, & Barker, R G Spontaneous activity, direct and in¬ 

direct measures of sexual drive in adult male rats Proc Sec, Biol, 
Gf Med., J934, 32, 195-199 

17 Stone, C P, Banker, R G, &Tomiiin, M I. Sexual drive in potent 

and impotent male rats as measured by the Columbia obstruction 
appmalus J Genet Psychol, 1935, 47, 33-48 

18 Stone, C P, Tomiljn, Mil? IHrklr, R G A comparative study 

of sexual drive in adult male rats as measured by direct cnpulatnry 
tests and by the Columbia obstruction apparatus J Comp. Psychol, 
1935, 19, 215-2U 

19 Warner, L [J A study of sex bchaviui in the svliitc rat by means 

of the obstruction method. C.omp Psychol Monog , 1927, 4 Pp 68 

20 Young, W C, Dempsey, E, W, IIagquist, C W, k Boi.inc, J, L 

The determination of heat in the guinea pig J Lab £s? Clin Med, 
1937, 23, 300-303. 

21 -Sexual behavior anti sexual icccptivity in the female guinea 

pig. J Comp Psychol, 1939, 27, 49-68 

22 "YoUNfi, VV C, Dempsey, E W, & Myths, H I Cyclic reproductive 

behavior in the female guinea pig J Comp Psychol,, 1935, 19, 
313-335 

Depm intent of Psychology 
Connecticut College 
New London, Connecticut 



SHORT ARTICLES AND NOTES 


The Journal of Genetic Psychology, 1910, 67, 441-H4 

A TEST OF EQUIVALENCE OF AN EMOTIONAL 
STIMULUS IN A MACACUS MONKEY* 

Depot I mail of Psychology, Brooklyn College 


Charles Nilson Winsiow 1 


The subject of tins expenment was a macacus female monkey, 
about one and a half jears of age at the beginning 0 f ubscivations, 
and two and a half yea is of age at the time when they were completed 
She was already sexually matuic and well developed physically in 
other wavs, and during the entne pci rod appeared to he in excellent 
health The diffcicncc between the iespouses of the animal to 
men and women became apparent a few days aftei she had been 
acquired by the laboratory She was friendly and cooperative with 
men, and during the period of confinement in the laboratory did not 
bite a man nor show any other sign of animosity The response to 
women was in stiiking contrast. An intense emotional lesponse was 
elicited by the approach of any woman to the cage The response 
was labelled “anger” by the writer and by cvciy other person who 
obseivcd it The difficulty of differentiating between the emotional 
responses of angci and feai was iccognizcd by the expci imcntcr, but 
the aggressive ch«uactcr of the response instead of withdrawal, served 
as the basis for classification 

The response to women could be dcscnbed as follows- Immediately 
upon the approach of a woman the monkey began to jump up and 
down in the cage, leap to the metal giating of the dooi, cling to it, 
shake it, and frequently reach the front paws through the meshes to 
snatch the woman’s clothing, if it was within reaching distance. 
These locomotor responses weic usually accompanied by clearly 
audible throaty giowls, Perceptible vacations in the intensity of 

♦Received in the Editorial Office on August 17, 1939 

’The writer wishes to acknowledge his indebtedness to Mr Jack Kronen- 
beig for his valuable assistance m performing the tests 
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the response occurred, even from one woman to another, but the 
various featuics of the icsponsex as just described appealed invaiubb 

Aftci a yeni m the laboratory, a length of time judged to be 
sufficient to provide foi adaptation 01 toleration to women, since 
the monkey might conceivably liave developed this response on iici 
fiist contacts with women, the cluunctci and the intensity of her 
misogynist le.ictions remained unchanged The author, thereupon, 
prepared several tests to he used with the monkey to determine 
the chiuacteiistics of the human female peiccptual pattern which 
elicited the above described emotional response Kluver (2) h,u> 
succinctly stated the pioblcm of equivalence in the sensory field and 
the way in which it can be tested as follows 

Notwithstanding certain changes in die stimulus-situation, 
the stimuli flic in some way “identical” or “similai”; they call 
forth the same “response”, they me from the point of view of 
the reaction produced “equivalent” It is possible, of course, 
to introduce changes which destioy this “equivalence' 1 , upon 
the introduction of such changes the stimuli become "non- 
equivalent " 

The writer in this experiment defined as an “equivalent response” 
to an “equivalent stimulus" the occimcncc of the same pattern of 
emotional reactions which was always elicited in 1 espouse to women 
The absence of any aspect of this response pattern would invalidate 
the claim for equivalence 

The first test consisted of presenting a laigc boudoir doll 28 
inches tall, with a long draped dress, and hair and featiu.es that 
were fair substitutes of the human form The doll elicited a response 
of curiosity in the monkey When the doll was placed in front 
of the cage door, the monkey icachcc) its foie paw through the 
meshes and touched and manipulated the fabric of the doll’s dress. 
The real aspects of the “equivalent” emotional response weie absent, 
however. 

In a second test a man (height 5 feet, 9 inches) was dressed in 
a woman’s costume complete horn hat to shoes. Efforts weie made 
to duplicate a woman’s body foim by providing bicasts and putting 
on a cosmetic “make-up” of lipstick and rouge, To the man in 
natural form and attne the monkey’s response had been one of 
friendly indifference, but when he appealed m the feminine dis¬ 
guise, she became markedly interested The click of the high heel 



CIIARLI<S NELSON WINS! OW 


4+3 


shoes on the cement flooi was the centei of much of this interest, and 
she followed the shoes continuously with her eve movements When 
he stood in front of the door of the cage, she took the dress fabric 
in hei fore paws, handling it, but occasional!; pulling at it angrily, 
and at the same time jumping up and down It seemed, tlicicforc, 
that certain elements of the emotional response pattern had been 
evoked by the womanly disguise, but it could not he said that 
“equivalence” had been icachcd 

A thud test consisted of testing the response to a woman (5 feet, 
7 inches tall) diessed in a man’s clothing The monkey’s icsponsc 
to her m her usual attnc was the complete one of angei picviously 
desenbed One-half horn bcfoic the change of clothing occurted, 
a test for the emotional icsponsc to the woman lcvcalcd that it was 
picscnt in every detail The woman then diessed in a man's clothes 
from hat to shoes, putting the ban up to show the cais, and lcmovmg 
all cosmetics The enttance of the disguised woman produced patts 
of the emotional icsponsc in the monkcv, but only aftei about 20 
seconds. Then the jumping up and down and the teaching through 
the meshes of the cage door to snatch at the clothing occuiicd 
The thiaaty giowls of angci weic never made, howcvci Thus, it 
would seem that the response had been modified by the absence of 
paits of tile “equivalent” stimulus pattern of u woman The fact 
that the parts of the lesponse which did occur appeared aftei 
a 20-sccond delay indicates that the woman at first was almost a 
changed perceptual pattern through hei disguise The non-male 
pait oi paits of the pattein, possibly the bodily odoi, emeiged, and 
with them a change in tile meaning of the stimulus 

The woman in hei usual attire appealed befoie the monkcv on 
the next day, with the result that the emotional response occuried 
in its usual foim 

Tluoughout the tests with the humans, the voices were eliminated 
as stimuli, since they could haidly be sexually interchanged This 
aspect of the perccptual pattein and that of the sevunl odoi were 
the paits of the natuial stimulus that weic nussmg, and then picsencc 
may have been required if an “equivalent” stimulus was to be pro¬ 
duced, as judged on the basis of an “equivalent” icsponsc 
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THE CONSTANCY OF PSYCI-IO-MOTOR TEMPO IN 
INDIVIDUAL INFANTS'* 

Chine of Child Development, Yale University 


Louisl PATIS Amls 


A Introduction 

A quantitative study of motoi speeds in vancd behavior situation* 
has suggested considerable consistency in the tempo of movement of 
any one child Childicn who creep slowly, climb and piehend slowly 
Fhe characteristic tempo of movement does not appeal to change 
maikedly as a lcsult of practice. 

Data foi the picscnt study consisted of nppioumately 4,800 feet 
of 16 mm cinema lccoids of the manipulatory >md iucomntoi be- 
luvioi of eight infants, lecoulcd over a thiec-yeai pcuod Appioxi- 
mately 400 feet of film picturing the manipulatory behavior involved 
m combining objects were available for each subject, m about 56 
feet at each monthly age level About 100 feet each of ciccping 
and climbing behaviot were available for each subject. Since the 
camera was set at a standard speed of 16 frames per second (<n 40 
frames per foot) duration of movement could be measuicd bv count¬ 
ing frames 

Tempo of movement was determined for individual subjects at 
each age level. The data were then analyzed to tluow light on the 
following questions (rr) Did each child exhibit a constant tempo for 
different kinds of behavior, that is, was he consistently the fastest, 
slowest, etc, oi did lie vary in speed from one behavior to imotlici ? 
(b) Was tempo constant from age to age, or did it speed up appie- 
ciably with age and experience' 1 

B, Constancy of Tempo in Dutdreni Kinds of IIihwior 

When the subjects were arranged in rank older with regard to 
speed of peiformance in several different kinds of behavior, the 
psyclio-motoi rate for any one individual proved to he so typical and 
constant that the tendency was foi the lank older to remain the 

‘’Accepted for publication by Arnold Gesell of the Editorial Board, and 
received in the Editorial Office on September 13, 19 39 
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same for Each of the kinds of bchavioi (+, p 222) Thus, as a rule, 
the child who crept fastest, piehcnded fastest He also attained 
each stage m the creeping sequence soonest. Not only weie his 
specific behaviors rapid, but also his late of development. The 
child who uept most slowlv pichcmlcd most slowly, and attained 
each of several stages ot prone behavior last A similar constancy 
of tempo was obscived m the other subjects 
The following table lists eight infants in lank otdci with regard 
to aeepmg speed, age of ntlaniuig the sequcnftal stages 0 / pi one 
behavior, speed of combining pellet mid bottle, and speed 0 } combining 
cup mul spoon The usual ordei with regard to speed of behavior is 
(7-44 1 , G-48, /?-38, G -47 (when data ate available), (7-31, Z?-36 
(7-43 varies lit position, ,tnd G-31 combines cup and spoon the most 
quickly, though she maintains next to the last position m the other 
behaviors This indicates considerable constancy in tempo, since the 
mathematical chances ot the same order occurring for five cases in 
three behaviors ,nc only 1 in 14,400; the chances foi foui cases 
maintaining the same oidct for four behaviors aic 1 111 13,824, 

C Constancy or Psycho-Motor Tfmpo from Age to Agl 
T he speed of single limb movements and of patterned combinations 


TABLE 1 

Rank Oam ron Cssls AnRANorD Acconomo 10 Spud 01 Bt h/widr 2 


Creeping speed 1 

Pi 011 c, age ot 
attaining stages 

Pellet 

Cup and spoon 

(G-43) 

(GMT) 


(G-31) 

G-44 

G-44 

G-44 

G-44 

(*-34) 

(*-34) 



G-48 

G-48 

G-48 

G-48 

fl-38 

ZM8 

fl-38 

*-38 



(G-47) 

(G-47) 



(G-43) 

(G-43) 

G-31 

G-31 

G-31 


fl-3< 

B-26 

tf-36 

li-H 


‘Subjects aic designated as G-43, B-38, etc, as m Gcscll, A, et at, An 
dila-s of Infant Behavior, New Haven Yale University Press, 193 V, Vol I, 
where these same subjects aic pictured m these and other behavior situations 
3 Data for all subjects arc not available for cvciy situation Creep¬ 
ing speed is based on timing for movement of each of the four limbs in 
fliat stage of the normal prone sequence when the child creeps on hands 
and knees 
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of limb movements was ascertained in a ceding beliavioi In the 
couise of development a pattern of piogicssion may elaboiatc or be 
paitially icplaced by a more complicated pattern, but if a certain 
movement is retained as a component of the pattern it remains almost 
the same in foim, and the duiational value both of a component 
and of a total pattern remains highly constant This constancy is 
illustrated in Table 2, which gives time values for the “neai step” 
stage (1, p. 433) of the ciccpmg beliavioi of Hoy D a 


TABLE 2 

Temporai Discription or Crfipinc Bhiavhir, Boy D 


Limb moving 

lunation of movement in seconds 

40 weeks 44 weeks tS weeks 

Left hand 

3+ 

34 

36 

Right knee 

56 

67 

.59 

Right hand 

31- 

31 

3t 

Left knee 

25 

28 

31 

Time between two sets of limbs 

03 

06 

03 

Total time for pattern* 

1 00 

1 06 

,90 


There arc marked individual diffciences in the total time for a 
given creeping pattern at anv one age Foi example, foui infants 
at 48 weeks of age perform the total four-limb pattern for the 
"near step” stage in 90 seconds, 1 06 seconds, 1 23 seconds, and 
2 22 seconds respectively Hut the speed of movements, whether of 
one limb or of the total pattern is significantly constant for anv 
given child 

Stan climbing beliavioi (2) was similarly mcasuicd in 12 subjects 
who weie obscivcd from 52 to 80 weeks and in some cases to two 
and three ycais of age. Cmcmanalysis showed that from the time 
when climbing is first definitely exhibited, it retains a characteristic 
form with but slight incieasc m speed over n pciiod of months, 
until the child eventually walks upstairs The following figures 
(Table 3) describe temporally the foui-hmb stall-climbing behavior 
of a normal infant from the time when it is fust till the time when 
it is last exhibited 

Time determinations of manual beliavioi involved in the combina¬ 
tion of objects wcic made in tlnee of the normative situations coni- 

s Locamotoi bchavioi of Boy D is pictured m Gcsell, A, rt at, In iltas 
of Infant Behaviot, Vol II Records were taken on 3 5 nun him 

‘Total time for pattern is less than the sum of the times foi scp.u ate limbs 
since two of the limbs me. usually moving simultaneously 
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TABLE 3 


TEMPORE DESCRIPTION ok StMR-Ci IMBING 


Limb moving 

56 weeks 

Duration of movement in seconds 

80 weeks 2 yean 3 years 

Left foot 

93 

75 

62 

62 

Left hand 

56 

56 

56 

56 

Right foot 

125 

75 

68 

68 

Right band 

56 

56 

50 

5(1 

Left foot 

93 

75 

62 

62 

Whole pattern 

2 62 

231 

2 00 

1 81 


monly used in the Yale developmental examinations, namely cup 
and spoon, cup and cube, and pellet beside bottle These situations 
wcic selected foi two 1 casons first, because the conditions of the 
normative examination guarantee a standard piescntation of stimuli 
fiom child to child and ftom age to age, second because though 
the component factions aic simple ami direct, they involve the nioic 
complex pattern of combining obtccts Combining tune was icckoncd 
front the moment of lifting an object (pellet or spoon 01 cube) fiom 
the table, to the moment when tins object was held directly over the 
object with which it was combined (bottle 01 cup). Time of ic- 
leasc was not nicasuied, as this is a moic complex act, not occuiing 
at all in the fiist combinations. 

Data foi cup and spoon, and pellet beside bottle me given in 
tabulai foim Data foi cup and cubes being less complete are 
mcicly listed, The figures indicate that for these tin ce situations 
there is veiy little decicase hi speed ^that is, quickening of move¬ 
ment) with incieased age and experience. 

TABLE 4 

Cur and Spoon Behavior 


Time in seconds for combining spoon and cup 

4+ weeks 48 weeks 52 weeks 56 weeks 60 weeks 


G -31 

76 

76 

82 

.76 


G-4+ 

69 

82 

.88 

— 

— 

C7-4S 

— 

— 

88 

— 

82 

B-38 

— 

1 07 

iKiH 

mssm 

— 

G-47 

— 

1.07 

IKE SI 


1 00 

G -43 

95 

1 20 

1 13 


95 

/i-36 

— 

— 

1 07 


1 00 
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TABLE 5 

PEL! CT BkSIDC IiOTTl E 


Tune in 

seconds for combining pellet and 

bottle 


48 52 

56 

60 

80 

2 


3 

4 

weeks weeks 

weeks 

weeks 

weeks 

years 

years 

yeara 

G- 44 — ,50 

— 

— 

.76, 50* 76 

69, 

57* 

,63* 

G-43 — — 

76 

— 

76 

76 

63 


69, 63* 

iM8 69 — 

— 

— 

69 

82 

69 



G- 47 — 88* 

88 

95 

— 

95 

76, 

69* 

_ _ 

G-+3 — — 

95 

76 

1 00 

95 

88 


76 

G-3 1 — 1 07 

120 

— 

I 00 

_ 

_ 



n-ic — — 

— 

1.39* 

i 26 

95*“ 

1 07' 

** 

95 

*Lcft linnd 








**Samc tune with each hand 






Otherwise, right hand. 









TABLE 6 







Cup ani> Cuius 




G-43 {48 to 60 weeks) 

Incicases 

front 

44 seconds lo 

50 seconds 

/f-38 (IS to 80 weeks) • 

Decreases fiom 

88 seconds to 

69 seconds 

fl-3+ (44 to 56 weeks) 

Decreases from 

95 seconds to 

S2 seconds 

G-47 (44 to 60 weeks) 

Decreases from 1 07 seconds to 

88 seconds 

fl-36 (52 to 80 weeks) 

Decreases from 1 13 seconds 

to 1 07 seconds 


D. Summary and Conclusion 

1 Cinema lccords of the locomotor and manual bchavioi of eight 
infants were analyzed to dctctminc the constancy of speed of 
movement 

2 Cinemnnalysis levealcd that in ciceping and st.m-climbing, 
time foi any single limb movement as well as time for the total 
four-limb pattern did not appieciably decrease with age and pio- 
longcd use of the pattern Time for combining one object with 
anothci also lcmaincd constant in any one child from age to age 

3 When the eight subjects weic arranged in tank ordci with 
legard to speed of combining pellet with bottle and cup with spoon, 
creeping speed, and time of attaining successive stages of pi one be¬ 
havior, foui ictaincd the same relative lank older for each type of 
bchavioi Two moie maintained a constant l.ink oidei toi those 
situations on which data were available Only two subjects varied 
in position 

The fact that in such various fields of bchavioi new and often 
complex behavior patterns can appear for the /list time in a tonn 
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so complete that several week 1 ;, often sevci.il months, of excicise do 
not appiccubly change cithei then foim or speed, stiongly suggests 
that such patterns aic determined by internal matin at tonal lathct 
than exponential factois. Children do simplci things fiist ami 
more complex ones later, but the individual movements, vihcLhci 
of simple or advanced patterns, remain rcmaikablv constant. 
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THE CONSTRUCTION AND USE OF A NEW APPARA¬ 
TUS IN THE TRAINING OF THE RAT IN 
AUDITORY DISCRIMINATION 
PROBLEMS* 

Depot!Illenl oj Psychology, Unwetsify of Illinois 


W. A Hunter \nd L A Pennington 


Seveial mvestigafcois have lepoited fioin time to tunc con¬ 
sumable difficulty in tiannng lower mammalian foims, p.uticularly 
the iat, to respond differentially to auditory stimuli Still greater 
difficulty has been cncounteicd in the attempts made to train these 
animals to localize the ducction of sounds and to discimnnatc pitches 
and loudnesses, E\pcnmcntalists aic in gcncial agreement that in 
the investigation of problems ielated eithci to the pmpheial or to 
the central aspects of the auditoiy modality one of the major proh- 
lems is the development of a methodology for ti.lining the mfrn- 
primatc subject Fom difficulties lclative to the avail.ihlc proic- 
durcs in this field of investigation can he found in the liteiature 
First (6), ccitain methods icquiie prolonged tunning periods and 
so preclude the feu mutation of ,inv veiv detailed operative progiam 
Second (1), othei methods of tunning eventuate in such decidedly 
abbieviatcd responses to auditory stimulation that it is difficult, if 
not upon occasion impossible in the latci stages of learning, to 
determine whether the animal has or has not lespondcd Thud (7)i 
some experimental devices are so complicated that they require con¬ 
siderable tune foi the adjustment of the animal in the appautus as 
well as a moic oi less extended preliminary ti.lining procedure 
Fourth (3), the contiol of the motivation factor in animal experi¬ 
mentation is an cvei piescnt problem in the training pioccdurcs In 
piohlems using food as an incentive, bv way of illustration, it is 

'Received in the Editoiial Oflicc on August 17, 1939 
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not known whcthei motivation is constant fiom one experimental 
animal to another Further, the use of this incentive entails con¬ 
siderable tunc and difficulty in its regulation In contiast, however, 
evidence (5) indicates that elcctnc shock as an incentive offers a 
source of motivation which may icquitc a minimum of time and 
difficulty in its regulation and control. The incentive, for instance, 
can lie maintained at a constant level of intensity throughout a daily 
training senes It can also, if desued, be incieased within limits 
as the experiment progicsscs and can, thciefoie, be iclicd upon to 
maintain a unifoim level of peifoimance in tlic cxpci imental animal. 
Finally, and as a corollary of the fourth factoi just mentioned, the 
"lcality 1 ' of the problem foi the animal may be raised Although 
no expci imental animal can be expected to inti aspect for the experi¬ 
menter, it is conceivable that the behavior of an animal in a shock- 
escape airangcincnt may well show fewer “landum” teactions than 
docs the animal in a maze situation Thus the experimenter may 
infer fiom the observations of his animal that the pioblcm for 
the subject in the shock-escape airangcincnt concsponds moie closely 
to the problem formulated foi the subject by the experimental than 
does the reaction of the animal in some modification of a maze 
discrimination airangcmcnt (6). That this factor, if oui assump¬ 
tion is coirect, might well have some differential bcanng upon the 
infci red effect of an independent variable on the behavior winch is 
being measured should not be ignoied It follows, thcrcfoie, that 
it is desirable to have the animal reacting as consistently as possible 
to the specific problem established by the expcrimcntci This is 
particularly true if the experimcntei is to use these reactions (such 
as error scoics) as measures of the iblc of the independent vanable 
in the acquisition of a given response The nature of the training 
apparatus for use in sound experiments, therefore, should piescnt 
to the animal a situation within Us lepertoire of activities 
and one in which its responses can legitimately be inferred to be 
measures of habit acquisition For these icasons, then, it has been 
found advisable to construct an cxpci imental arrangement for use in 
comparative studies in audition to fulfill the requirements just enum¬ 
erated The purpose of tins paper is to describe in detail this apparatus 
and to indicate the nature of the findings obtained from its use during 
a series of preliminary experiments 
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Description of tiie Apparatus 

The details of the construction of the expeiimcntal ai rangements, 
descnbed only briefly m a picvious aiticlc (2), me piesentcd below 
The design and constiuction of this box, it may be said at this point, 
can easily be varied to meet the requirements of numerous com¬ 
pel ativc studies in audition Only the essential features of this 
appaiatus, hovvcvei, will be descnbed at this time 

The appaiatus may be descnbed as follows It is composed of 
four units which simplified the moving and cleaning of the arrange¬ 
ments The fiist unit consists of a floor gnd two feet squaic This 
grid has been constiuctcd of 3/16 inch tound steel tods mounted in 
lubbci tubing at the ends and ccntci. These rods me spaced at 
inch intervals and are stapled to a substantial wooden frame. Tins 
arrangement of the tods insuics fanly consistent self-cleaning in as 
much as droppings fall though the spaces and thus prevent, fot the 
most pait, shotting in the gnd Second, the walls of the cage, con¬ 
structed in one unit, aic the same length and width as the giul 
These walls rest upon, but ate insulated from, the grid by blocks 
of sponge lubber at each coinci of the apparatus The walls arc 
constiuctcd of galvanized non and aie scaicely fixed to a wooden 
frame-work The use of this wall matenal has prevented any wall 
clinging shock-escape responses on the pait of the expciimental animal 
The walls aic 16 inches in height and gcncially pi event, therefore, 
the animals from attempting to jump and cling to the cage cover 
Thiid, a piece of $4 mch wire mesh on a wood frame serves as a 
cover fot this modified cage A piece of plate glass, however, has 
been found to be mote satisfactory as a cage covci in those instances 
in which the animals attempt to jump and to cling to the wnc plat¬ 
form duiing the piclimmarv training proccdutcs Fourth, a small 
platform is located m the center of the floor grid This platform 
serves as a second electric gud. It has been constructed of wood and 
measures 2x5 ins in length and width Its height is three inches 
Acioss eacli end of the block holes were dulled one-half inch apart 
Into each of these openings was inserted a glass tube two and one- 
half inches long. Strips of copper plate about seven inches long 
with flanges so cut that each would fit into a glass tube inserted at 
each end of the block formed the grid The shock incentive is sup¬ 
plied by passing the 110-volt alternating current from the light 
source through 360,000 ohms icsistancc This current of 3 milh- 
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ampcics supplied tc the grid has been found to be of sufficient in¬ 
tensity to cause all animals used in tins senes of preliminary 
expenments to move about the cage The animal can thus be trained 
to acquuc an adaptive shock-escape lesponse when this current is 
supplied to the grids, even though the valuation in skin resistance 
from animal to animal undoubtedly makes the effective incentive 
shock smaller foi some animals than foi others 

Training Procedures 

Following the construction of the appaiatus two preliminary 
studies were carried out in older to test the efficiency of the experi¬ 
mental nirangements The hist study used a 1,000-cvclc tone and 
the second a sound from a buzzci as acoustic stimuli, The tiaimng 
procedure in both studies consisted of three stages. The first stage 
consisted of a pciiod duung which the animals were given an oppor¬ 
tune to cxploic the naming appaiarus Duung the second stage 
the cxpci (mental animal was trained to cscaoc the shock stimulus 
by moving from one grid to the other. In the thud stage the rat 
was trained to avoid the elect) ic shock by making the just acquucd 
shock-escape response to an acoustic stimulus 

The tlucc steps in the tiaimng of the experimental animals arc 
described hclow in gieater detail Fust, the animals selected foi 
this scries of experiments vveic placed, by small gioups, in the 
appaiatus foi a period of at least two houis during the fust day of 
the tiaimng pioccduic Tt was hoped that this pciiod would serve to 
accustom the lat to the apparatus, and consequently, to decrease the 
amount of exploiatoiy behavioi which might well occui between the 
successive presentations of the stimulus On the next dav the ani¬ 
mals weie placed, one at a time, in the cxpenmcntal apparatus At 
this time each was trained to escape the shock stimulus by jumping 
upon or down from the small platfoim The response necessary to 
escape the shock stimulus of course depended upon the position of the 
lat in tlie apparatus at the time the cuncnt was applied In order 
to elicit the jumping response, the electric cunent was picscnted 
continuously to the grid on which the rat happened to be until 
the animal moved to the other grid As a piecaution against estab¬ 
lishing peiiodic responses to temporal intervals, the time between 
the completion of one lesponse and the stimulus foi the subsequent 
lesponse was varied at random between 20 to 40 seconds The 
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numbe. of presentations of the shock stimulus varied with the 
facilitj’ with which the escape iespouse was acquued. The ciitenou 
for the acquisition of this prclimmaiy shock-escape response was 
aibitraiily set at four successive adapt,vc ,espouses each occurring 
within 10 seconds aftci the onset of the shock stimulus Thud on 
the day following the completion of the pielumnaiy t.aimng’thc 
actual expetmiental ptogram was initiated In tins stage it was 
nccessaiy for the int to leant to avoid the shock The individual 
animal was placed in the apparatus where it icccivcd the umn- 
terrupted aud.to.v stmiulus until the shock avoidance icsponsc was 
made within the aibttianiy chosen 10-second interval If, how- 
evci, the rat made the adaptive response any tunc within this 10- 
second mtcival the auditory stimulus was discontinued If, on the 
othci hand, the adaptive i espouse was not elicited by the’ end of 
this 10-second pctiod, the sound stimulus was discontinued and the 
shock picscntcd continuously until the jumping lesponsc was made. 
The time between one adaptive icsponsc and the picsentation of the 
auditory stimulus foi the next tnal was so varied from 20 to 40 
seconds that the foimnhon of a tiacc icsponsc was precluded. The 
numlici of picscntations of the stimulus per day of the tiaitung series 
vaned accoi ding to the speed and consistency with which the animal 
icacted to the tone oi to the buzz The numbci of presentations 
of the stimulus vaned fiom 9 to 20 pci day In case the animal made 
9 successive adaptive i espouses at the beginning of the daily senes, 
or made 9 adaptive i espouses out of 10 successive picscntations, the 
daily senes was considered completed The ciitcrion of learning 
was thus consulci cd to have been reached for that day’s training 
SCI ICS 'Flic tiaimng was lesumed on the following day foi all 
expciimental animals until each had leached the aibitraiily selected 
ciitcnon of 90 pci cent accuiacy over a pciiod of three successive 
days. In oulci to eliminate incieasing delays (pieviously observed 
m the ptclinunaiy tiainmg series) in shock avoidance lcsponses to 
the sound stimulus shock icmfoicemcnts weic given Two of these 
reinfoicements weie always picscntcd at the beginning of the daily 
training scucs Otheis weic picscntcd uhencvei the animal was 
observed to he icsponding consistently towaid the close of the 10- 
sccond mtci val of auditoiy stimulation 


Exui-iuMiiNrvL TrsTs 

In the piesenl section the detailed description of the two studies 
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mentioned above will be discussed The purpose of each has been 
from the point of view of this paper to test the efficiency of the 
apparatus already described 

1 Expel imenI I 

A gtoup of 31 albino iats each about 90 days of age were named 
to escape electric shock bv jumping down fiom oi upon the small 
gild platfoim in response to a 1,000-cycle tone generated by an 
audio oscillatoi In Table 1 are found the data collected during 

TABLE 1 


Training Tata Obtained from Normal and Operated Animats 



No 

Days 

Tunis 

SD 

Enors 

SD 

Reliability 

Noi mnl 

17 

17 

325 7 

95 9 

171 5 

78 7 

mam 

Operate 

14 

20 

402 0 

179 0 

248 0 

157 2 

H 


this investigation It is to be noted that 17 of the 31 animals weie 
tiained prior to cortical operation, while the lemaining 14 were 
trained initially following cerebral ablation It should be noted, 
likewise, that the trial and error scoics pjesented in Table 1 arc 
averages. Although too few cases have been studied to justify the 
statistical treatment used, the results do indicate ccitain tiends. For 
this reason these data have been included Reference to the coeffi¬ 
cients of reliability, as an illustration, indicates a trend towaul a 
high degree of consistency. These coefficients have been calculated 
on the basis of the error scoies made during the fiist half and the 
last half of the tiaimng scries foi 14 animals in each group These 
coefficients wcie then corrected by the Spearman-Brown "piopliecy 
formula” with the results which have been included in the tabic 
It is believed, thcrcfoie, that the data tabulated on the basis of the 
17 normal and 14 opciatcd animals indicate that this method de¬ 
scribed in the pieccding paiagraphs is rapid and reliable for both 
groups of subjects studied 

2 Experiment 11 

A group of 42 normal albino male rats between two and three 
months of age and a group of 13 operated male albino rats four 
months of age were tiained to avoid an clectnc shock by jumping 
onto or down from the small grid platfoim of the apparatus in 
response to buzzci stimulation In Table 2 arc found data winch 






w. A HUNTER. AND L A. 


pbnnington 


457 


TABLE 2 

1»A,N.N<. DATA OBTAINE D rROM NO« M A, AND OPMATED AniMAIA 

_ ^^ T,i^ 


Normal 

Normal 

Normal 


42 

13 

10 


4 6 

5 7 

1 0 


Initial learning scores 
70 6 29 3 26 6 

„ 9+ 5 46 7 42 6 

Retention test scoics 

30 8 2 0 1 9 


19 2 
29 4 

1 1 


90± 03 
95±,03 


indicate the speed of leiuning as well a, the degree of retention of 
the auditory habit by noimal animals These data me paralleled by 
data obtained fiom animals with cortical lesions! The reliability 
of the apparatus, obtained by collating the cnois for odd and even 
trials, is indicated for both the normal and operated animals The 
data indicate, it is maintained, that when a buzzer is used as a 
stimulus geneialoi the auditoiy habit is acqimcd in a relatively short 
tune by both noimal and opciated animals Fuithci, the data show 
that the habit is letamed by noimal animals during a 10-dav rest 
period with little oi no loss. 

Upon the acquisition of this simple adaptive response to the 1,000- 
cycle tone oi to the buzzer a series of control experiments were 
earned through to check the existence of possible secondary cues 
Changes in the location of the stimulus generator both as to distance 
and direction within certain obvious limits failed to disturb the 
accuiacy with which the tiained animal responded. Alterations in 
the illumination within the apparatus as well as external to it failed 
to altci the accuiacy with which all tiained animals responded to the 
auditory signals Vibratory cues were checked by cutting the vibrissae 
and by removing the sound generator from its usual position No 
behavior changes were observed Possible secondary cues, such as 
clicks from the shock giving devices, were all tested with negative 
results. The behavior of the animal was studied, in addition, in the 
absence of the auditoiv stimulus to determine whether the adaptive 
response would occur in an anticipatory manner In the absence 
of auditory stimulation the animals, trained to respond to a specific 
auditory signal, failed to respond in a sequential anticipatory temporal 
order It has been concluded, theieforc, that the piescnt apparatus 
and the tianting pioccdines used in conjunction with it have con- 
tiolled the ioles of the secondary cues mentioned above 

In addition to the contiol expenments alieady described one other 
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was earned out It is conceivable, it may be argued, that the animal 
might aftei preliminaiy training adapt to the expcumcntal situation 
by numerous jumps upon or down from the small gnd These re¬ 
actions, occasionally coinciding with the presentation of the auditory 
stimulus might then be in response to otlici stimuli, 01 to chance 
factors, instead of to the specific auditoiy stimulus In older to check 
upon this possibility the following test was made. Late 111 the Haul¬ 
ing pcuod, and, theicby giving the advantage to the hypothesis about 
to be tested, each animal of the two groups was given two tests One 
of the tests pieceded and the othei followed the piesentation of the 
20 daily trials in the experimental anangcmcnts For these tests 
each lat was placed in the apparatus and obseived fo\ a period of 
six minutes The tempoial sequences in tcims of stimulus pi (men¬ 
tations and lest inteivals were so outlined foi the 6-minutc pcuod 
that each time the animal jumped upon oi down from the small 
giid a recotd could be placed in the time scale Thus, it was pos¬ 
sible to detciminc not only the numbci of jumps m the absence of 
sound and shock, but also to note whether these reactions coincided 
with the time inteivals of auditoiy stimulation The number of 
would-be concct iespouses, had the auditory stimulus been picscutcd, 
was calculated. The tiend of these data was so clear that a tabular 
presentation is consideied at this time unnccessaiy In evciy instance 
the lenctions of the animal were far below the cnleiion of learning 
accepted in these studies, Foi all animals in terms of both tests the 
data icvcaled that chance movements upon or down from the small 
gnd might be expected to coincide with the temporal presentation 
of the tone in approximately 25 pci cent of the time For the 
buzzer stimulus these lcsponscs occuned about 7 per cent of the 
time The 90 pci cent cutciion of learning was, thcicfoic, believed 
to be sufficiently high to piccludc the possible explanation of the 
data in Tables 1 and 2 as due to chance locomotions Fuither, it 
is believed that these icsults would suppoit empirically the arbitiary 
selection of a lower criterion of learning under the experimental 
arrangements alicady desenbed Thus these data indicate that the 
training given in the experimental anangcmcnts already desenbed 
has decreased rather than incr eased the numbci of diftusc locomotor 
reactions 

The question of the relative difficulty between an ascending and a 
descending response inherent in the apparatus and training procedure 
as described may be laised by some In as much as the small grid was 
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located At a height of three inches above the floor grid it is main¬ 
tained that any difference in difficulty ccitainly would not be gicat 
Fuitlicr, jumping up, ovci, and down reactions are known to be 
well within the icpcrtoirc of activities of both the normal and 
operated rats. Study of the frequency with which ascending or 
descending i espouses were made by noimal animals to auditaiy 
stimulation dining the turning penods show wide ranges in variation 
Suivey of the reactions of the median animal indicated an approxi¬ 
mately equal numbci of each of these response types For opciatcd 
animals the data aie in general similai with the exception that a 
laigci pciccntage of the animals appealed to prcfci the descending 
leaction as shown by thcii iccords That these reactions called foi 
m this airangcmcnt aic still within the rcpeitone of activities of 
operated animals is shown conclusively by Lashlcy (4) in his senes 
of studies dealing with ccicbial mechanisms involved m the lat’s 
solution of latch box pioblems. The present question of frequency 
of ascending and descending icsponscs can, of course, be avoided 
if the invcstigatoi wishes In anothei study, to illustrate this point, 
foui animals wcie tiained in an average of 200 tiuls to make a 
sequential locomotor icsponsc to a non.c stimulus This problem 
lcquued the acquisition of both the ascending and descending re¬ 
sponses in that ordci. Foi the present studv, howcvei, it is main¬ 
tained that the question of ascent or descent fiom the small grid 
is foi gcncial problems of this and allied natures of little signifi¬ 
cance. It is conceded, howcvei, that foi other pioblems these 
diftcicntial icactions might well be of linpoitancc As gioss indi¬ 
cators of responses to auditoiy stimuli it is believed that they are not 
In summaiy of this picliminaiy and lllustiative senes of expeu- 
ments dealing with the problem of tiaining the lat to icspond to 
auditoiy stimuli, it is concluded that the methodology desenbed above 
oftcis a lapid and lchablc instillment foi the tiaining of small animals 
to acoustic stimuli It is furthci suggested at this time that other 
sense modalities than that of audition might be studied In’ only slight 
<r»« 'if!cations in the piesent experimental ariangements 
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CRITICAL REVIEWS OF RECENT BOOKS 

(Goldstein, K The Oigamsm New York Ameitcan Book, 
1939. Pp.519) 


Reviewed by Robert M. Ogden 

This is tile aut hoi’s translation into English of a book first written 
in German and published in 1934 

In content the book is a compiehensive statement of a holistic, 
Gestalt biology applied to the behavior of man While others 
have shown the need foi an orgamsmic mterpietation of animal 
behavior, and likewise for a Gestalt theory of expencncc, Goldstein 
bases his conclusions upon a wide psychiatuc experience and pi no¬ 
tice, His intcipietations aie thus derived both from a knowledge 
of the functions of the living oigamsm and from the experienced 
phenomena lcpoitcd to him by his numerous patients 

The key to Goldstein's interpretation may be found in his use of 
the term petfunnance to describe the total behavior of the oigamsm 
with civett lefciencc to its environment Such oidcrcd activity as 
a peifonnancc implies cannot he explained on the basis of reflex 
bcliavioi Instead, “the end to which each piocess noimally tends 
is detci mined by its significance foi the essential tasks of the whole 
oigamsm” (p 119) Neither an analysis of behavior into icflexes 
noi a study of the physico-chemical processes of living oiganisms can 
explain the pcifoimancc. The “total excitation pattern is not con 
fined to a definite anatomical slnu/uie, but lepiesents a definite 
e\ulatian Gestalt which can utilize foi its couisc anv available 
structure” (p 232) 

The so-called “conditioned reflex” is a phenomenon occasioned by 
human intci Icience with more natural performances. Though oi 
great intcicst in training and drill, the natural environment would 
seldom present such conditions for learning 

Peisons whose right aims are paralyzed or amputated learn 
very quickly to write with tlie left It is not ically cornet 
to say “they learn”, they do not need to learn because m 
panel file they kno<w it aheady at the fiist Inal What they 
icnlly Icain is how to oveicome obstacles (p 234) Localization 
of a pci fonnmu c no longer means to us an excitation m a cer¬ 
tain place, hut a dynamic process which occurs in the entire 
net nous system, even in the whole oigamsm, and winch has a 
definite configuration foi each perfoimance (p 260) 
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While behavior is always holistic, it may emphasize performance 
which is conscious, 01 the attitude of an inner state of feeling, or 
the pioccsscs of somatic events The effects of foimci icactions .ue 
not remembeicd when they aic no longci a pait of our attitudes, 
but they can be reincmbeicd when the individual is biought into a 
situation similar to the one in which these icactions have belonged 

The Fteudum notion of sex in childhood with its icfcicnees to 
"father,” “mothei,” “child,” "ethical norm,” "incest,” etc., is mis¬ 
leading because sex in childhood is very diffcient from sex in adult 
life, and the significances of the tcirns cited arc stnctlv phneomena of 
adulthood 

Not only are the diftcienccs mailccd between the significance of 
performances in childhood and in adult life; there is a persistent 
diftcience between the life of the animal and the life of man. This 
difference icfcrs to the human "potentiality to focus on the ‘possible/ 
to airest, so to speak, tile woiltl m its course, to picture it, and to 
shape the coming to tenns with the world by viituc of this ability” 

(p m 

To one who alicadv accepts an orgamsmic interpretation of life 
and bchavioi, this book is a storehouse of supporting matcnnl Un¬ 
fortunately, the organization of the matcnal into a clear-cut exposi¬ 
tion of holistic theory is less effective than one might wish Although 
the cnttcism of divetgent theories, such as those employing mechan¬ 
istic concepts, is always apt and convincing, one nevci gets a pi ease 
statement of holistic theory References to the systematic contiibu- 
tions of men like Child, Coghill, and Lashlcy aic casual, and thcic is 
no refeicnce to the orgamsmic theory developed by Ritter, 01 to 
the work of General J. C, Smuts who has made the term holism 
familiar to English readeis 

The nearest appioach to a definite conception of the foundations 
of bchavioi is given in terms of flexor and extensor movements. We 
are told, for instance, that with the help of the flexor perfoimances 
the human organism 

builds up an understanding of the propcitica of the stimulus 
object and eventually incorpoiates it In the defense per¬ 
formances, however, flexor movements hardly participate, At 
most, they are needed for gaining a superficial knowledge of 
the dangeious character of the object anti the situation The 
essential reaction type consists of extcnsoi movements, through 
which the object is removed (pp 136-7} 
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Late i we aic told that “we find everywhere a closet i elation ship of 
the fle\ot movements to the cetcbral coitex (and to the cerebellar 
coitcx, which appaiently represents only an appendix of the former), 
and of the extensor movements to the deeper lying apparatuses" 
(P. 482) 

What the author means to say, I take it, is that flexor performances 
are generally voluntary and consuous, whereas extensor peifoimanccs 
arc deep seated ami have "moic reference to the external woild" 
(p 484) than to the self Since, however "not evciy (lcxoi move¬ 
ment is a flexor performance" (p. 487), one docs not know quite 
what “{lcxoi" and “cxtcnsoi" leally mean in the explanation of 
human and animal behavior 

If instead of tianslating his book, the author had rewritten it in 
English, he might have escaped some of tile difficulties which aiise 
when an alien mode of thought and exposition is icpioduccd in <ui- 
othci tongue If Goethe’s "Dasein m Talitjkeit“ can be translated as 
"Being m Actuality'' (p. 364) one wonders if the author may not 
have done himself grave injustice throughout by an imperfect leiuh- 
tion of his ideas into English 

Department of Psychology 
Cot it el l University 
Ithaca , New Yotk 




(Goldstein, K. The Oigamsni New Yoik‘ Amo lean Book, 

1939 Pp 519) 

Rpyiiwfd by Livingston Welch 

Vciv few concepts in psychology 01 biology aie as unlimited in 
their scope, and unciystallizcd as the “organism ” Its extreme um- 
veisality, howevei, is not nccessaiily the most peiplexing feature, 
The meaning of such a concept in some instances may be quite ade¬ 
quate, still, Us ultimate significance in otlicis may entail enumera¬ 
tion, definition, and interrelationship of much of what the concept 
implies This is where the difficulty begins The same is true if 
we stait instead at the bottom with any hierarchy of concepts, Iden¬ 
tification of one specific, concrete object is a comparatively simple 
mattci Pioblcins do not ically arise until one begins to lclatc 
and to classify such objects The greatest enigmas in scientific 
investigation lie in the middle range between these extremes 

Tile study of animal and human organism has been approached 
fiom both ends of this scale One method involves an analysis of 
parts in isolation, while the othci consists of the study of the parts 
in then 1 elation to the natui.il whole of the organism and its inter¬ 
action with the environment. Evidence for the dependence of the 
nonnal functioning of the part upon the whole is also adduced bj 
studying the changes that take place in the remaining whole when 
one bodily pait nftei nnothet is destioyed or when one functional 
pait aftci anothei ceases. The main propose of this book is to 
demonstrate the methodological necessity to determine the inter 
lclationship between pait and whole. It pioposes the aigumcnt that 
often those concepts which we assume to be the simplest turn out 
to be the most complex For instance, the so-called simplicity that 
some find in reflex phenomena is at best but the result of isolation 
in an aitificial envnonment which the investigate sets up 01 which 
pathology has pioduccd Under natural conditions the leflex 
phenomena are much more complex and turn out to be perfoimanccs 
in which the entne oigamsm is partaking. Reflex phenomena occur 
under two sets of conditions, (tf) under the artificial isolation which 
cithci lesults fiom pathology of the ncivous system 01 the experi¬ 
mental arrangement by which the remaining whole of the organism 
is prevented from participating and kept unaltered, ( h) in border 
situations where the oignnism is compelled to adjust suddenly in an 
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nndeliberatcd automatic fashion. The author gives numerous ex¬ 
amples to support this conclusion. It is unlikely that he would 
deny tliat any knowledge can be gained from the examination of 
any part in isolation, but lie is in strict agreement with many 
Gestalt psychologists in maintaining that the interrelationship be¬ 
tween paits is as important as the paits themselves, hence, any pro¬ 
cedure that would enable the study of both simultaneously would be 
the most significant and the least misleading. 

Dr Goldstein sticsses the point that new hypotheses arc ncccssaiy 
in ordci to bring biological facts into accoid with one another and 
raises the question as to whether it is at all feasible “to develop 
biology on a stiictly scientific basis.” Immediately following this 
passage is the statement that his description of the oiganism is not 
presented a9 a theory. His aim, he says, “is not to offer theoretical 
speculation, but a presentation of the facts themselves, and a dis¬ 
cussion of those explanatory concepts which these facts suggest and 
through which in turn a reliable comprehension of biological phe¬ 
nomena are attainable.” Obviously, his use of the term “theory” lias 
a much nai rower scope than what we arc accustomed to in this 
country. Hence, any confusion at this point would seem to fall 
within the realm of translation 

This work involves much moic than compiling a sciics of con¬ 
clusions which aic the results of experimentation. It icquircs ade¬ 
quate categories, clearly defined, which allow for a fruitful inter¬ 
pretation of data. It calls for a gciicinl scheme into which the few 
facts that we know may fit The system Dr. Goldstein has adopted 
is akin to that of the Gestalt school The distinction of Ins work 
lies in its unusual comprehension, together with certain specific 
differences that cany him beyond the boundaries of the school’s 
orthodoxy. His analysis of the organism extends hom the subject 
of the reflex to the tnoie complex relationships between the oigan¬ 
ism and its environment. 

Like Koffka, he argues against the notion of single leflcxes in a 
chain, and maintains that in many of the characteristics the so-called 
instincts are moie closely related to the whole than the leflcxes 
Instincts, he insists, are processes which belong essentially to the 
life of the oiganism “They are not artificial reactions elicited to 
serve the investigator’s purpose, nor are they reactions occasioned 
by viitue of an inadequate milieu in bolder situations, both being 
the case in most reflexes ” In the processes of this discussion it 
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turns out that instinct foi Goldstein means a diivc, as for example, 
thirst oi hunger, mthcr than the Gestalt notion of unlearned pur¬ 
poseful behavior 

7’hc concept of configuration plays an important part in his inter¬ 
polation of agonistic and antagonistic innervation, as well as visual 
stimulation ami its resulting osponsc. Concerning the former, he 
maintains that “the ratio of innervation of agonist and antagonist 
always depends on the configuration of the whole oiganism,” while 
in reference to perception he suggests that to a specific coloi stimula¬ 
tion conesponds a specific icsponse pattern of the entire organism. 

The disappearance of former reactions in child development, the 
authoi explains, is usually descnbed in terms of repression He 
suggests that the continual formation of new patterns renders ineffec¬ 
tive former attitudes. “The factor,” he states, “winch actuates the 
so-called repressing is fonned ncrthei through prohibition from with¬ 
out, nor by a ccnsoi, nor by an ego, nor by a super-ego Rather 
through maturation, new patterns of the organism are formed con¬ 
forming to the human species in general and to the eultuial pattern 
of that particular milieu in which the child grows up.” 

Not only are the Ficudian concepts of “repression" and the “ego” 
criticized, but also the Ficudian notion of tile “unconscious,” which 
is interpreted as nothing but the entering of a former reaction pat¬ 
tern of the organism into a present response when the situation is 
suitable The emerging of the so-called unconscious is nothing 
but the result of stiong after effects of ceitain patterns which have 
not been sufficiently integrated into the ptopcrlv centered behavior 
of the whole organism " 

The concepts of “figure” and “giound” play an important part in 
substituting the distinction between conscious and unconscious mental 
behavior 

Dr. Goldstein lavs particular stress on the tendency towards pre- 
feued behavior which in many respects conesponds to the tendency 
toward the good Gestalt, Preferred behavior he consideis the essen¬ 
tial enterion of ordeied behavior and of the constancies of a definite 
organism. “The operation of this tendency” he says, “includes the so- 
called picgnanz, the closure phenomena, and many other character¬ 
istics of Gestalt, In fact, they arc only intelligible from this ten¬ 
dency.” Only through the analysis of the interactional totality 
of the outci and inner fields do the reasons become clear just why 
a ceitain pattern, a ceitain action appears as n “good Gestalt.' 
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He goes on to say that the most 1 disenable explanation of good 
Gestalt is not to be in teims of simplicity and mimm.il cncigy 
expenditure, because simplicity is to be defined “on the basis of the 
demands of the individual task" and the natmc of the piuticulnr 
organism confiontcd with this task. His intcrpictation of phenomena 
of pregnanz til lows a gicat deal of light upon tins tendency in many 
situations. The most mipoitant conti ibution seems to be the obsciva- 
tion that picfencd behavior 01 good Gestalt can he measured by 
the enten’on of an mtiered state in the rest of the oiganism, when¬ 
ever preferred behavioi occuued in one pcifolmance field. 

The authoi devotes an entire chaptei to an explanation of the 
points in which he differs from the Gestalt school He maintains 
that his guiding principle is somewhat different fiom that of the 
Gestalt psychologists inasmuch as the whole, the Gestalt, has always 
meant to him the whole organism, and not the phenomena in one 
field 01 meicly introspective cxpenence. 

This would indicate that his use of the concept "pregnanz" must 
not be restricted to the nanow limits in which it is found isolated 
at a moment in one portion of an organism’s visual field. The Gold¬ 
stein “picgnanz” by definition implies the behavior of the entire 
organism at the moment. The point is made still clcaici in the 
quotation—“prcfeircd behavior, good Gestalt, oi whatcvci one 
chooses to call it, rcpic3ent$ a very definite form of coming to terms 
of the organism with the wotid, that fcim in which the oiganism 
actualizes itself according to its nature in the best way M Of course, 
the phrase “best way” is open to f\nthcr inquiry, and raises the 
question -whether it is scientifically possible to develop objective 
criteria of what is “adequate" foi an organism. In answci Dr 
Goldstein evolves the critcuon of “oideicd behavior" as contrasted 
with “disoidered" or “catastrophic" behavioi, the exponential com¬ 
plement of which is anxictv. An organism is in an ordered state and 
performs in the best possible way, 01 realizes its natuie at its best 
under conditions of preferred behavior, j e., when a performance 
fulfills the criteria of good Gestalt and if, at the same time, the 
remaining whole of the organism is in oidcied condition and not 
deianged Hence, a performance which may appear to conform 
with the characteristic of a good Gestalt but is attained at the ex¬ 
pense of order in the remainder of the oiganism docs not present 
the best way of actualizing the organism’s nature. Such a constella¬ 
tion could only he justified m the fulfillment of the present task, in 
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spite of (liscoinfoil it is meaningful foi the oigamsm’s constitution as 
a whole at a distant time. 

A lengthy discussion of Ins main piinciplc is followed by minor 
ticatmcnts of lus concept of "physical Gestalt,” individual field foiccs, 
and the functional significance of the latter On such points he 
diftcis fiom the ordinaly Gestalt interrelations, but these, he says, 
do not offei insurmountable disciepancies between his own theory 

and th.it of the Gestalt school. . 

This book is unquestionably a scholarly and extremely stimulating 
treatment of the bioadcst problem one can attempt to study in the 
field of biology 01 psychology—a woik that in many icspccts is 
unparalleled in the field of contemporary psychological interpretation. 
The piescnt volume is an English translation of the German edition 

published in 1934 
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Hnntei College 
2 Pail Avenue 
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